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The  Patents  of  Thomas  A.  Edison 

By  E.  A.  Nomvio 


Frequent  inquiries  concerning  tlie  total  number  ol 
patents  granted  to  Thomas  A.  Edison  (Feb.  11,  1847- 
Oct.  IS,  1931)  and  requests  for  lists  of  his  patents  has 
resulted  in  this  compilation  of  the  United  States  patents 
granted  to  Thomas  A.  Edison.  The  accompanying  list 
has  been  made  by  consulting  tbe  annual  indexes  of 
patentees  published  by  the  Patent  Office  for  the  appro¬ 
priate  period.  Partial  lists  found  in  publications  have 
also  been  checked.  The  patents  are  listed  by  patent 
number,  patent  date,  and  title  of  the  invention  as  given 
in  tlie  indexes,  in  chronological  order.  The  items  in 
the  list  have  been  numbered  from  one  up  for  convenience 
of  reference. 

The  total  number  of  patents  found  granted  to  Edison 
was  1093.*  This  includes  9  patents  for  designs,  which  ap¬ 
pear  in  the  list  according  to  their  dates,  but  reissued  pat¬ 
ents  are  not  counted  in  this  number  since  a  reissue  is  a 
corrected  patent  granted  in  place  of  a  previously  existing 
patent.  Twelve  of  the  patents  were  reissued,  some 
several  times,  making  a  total  of  17  reissues;  reissues  are 
placed  in  the  list  following  the  original  patents  to  which 
they  relate.  In  22  instances,  Edison  was  a  joint  inventor 
with  another  person  whose  name  is  given  in  the  list. 

Edison  obtained  one  or  more  patents  in  every  year  for 
65  consecutive  years  from  I860  to  1933,  inclusive,  tlie 
last  four  patents  being  issued  posthumously.  The 
greatest  number  of  patents  obtained  in  any  one  year  was 
in  1882  when  75  were  granted. 
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Edison’s  pntents  covered  a  variety  of  subjects  as  is 
evidenced  by  tlie  fact  that  his  patents  are  found  in  94 
general  classes  of  the  300-odd  classes  into  which  United 
States  patents  are  classified,  and  two  design  classes.  The 
current  classification  of  each  patent  is  given  in  the  list 
following  the  title. 

United  States  Patents  Granted  to  Thomas  Alva  Edison 
Edison  patents 

1.  90,646  June  1,  1869  Electrographic  Vote  Recorder 

(235/52) 

2.  91,527  June  22,  1869  Printing  Telegraph  (17S/3S) 

2a.  R.  4,166  Oct.  25,  1870  ' 

2b.  R.  5,519  Aug.  5,  1873 

3.  96,567  Nov.  9,  1869  Apparatus  for  Printing  Telegrap] 

(17S/41) 

3a.  R.  3,820  Feb.  1,  1870 

4.  96,681  Nov.  9,  1869  Electrical  Switch  for  Telegraph  Ap 

paratus  (175/375) 

5.  102,320  Apr.  26,  1870  Printing  Telegraph  Apparatus 


5b.  R.  10,542  Dec.  9,  1884 

6.  103,035  May  17,  1870  Electromotor  Escapement  (74/159) 

7.  103,924  June  7,  1870  Printing  Telegraph  Instrument 

(178/41)  Joint  inventor: 

Frank  L.  Pope 

i  a.  R.  5,523  Aug.  5,  1S73 

8.  111,112  Jan.  24,  1871  Governor  for  Electro-motors 

„  (318/309) 

9.  113,033  Mar.  28,  1871  Printing  Telegraph  Apparatus 

(178/35) 

10.  113,034  Mar.  28,  1871  Printing  Telegraph  Apparatus 

„  .  (178/40) 

11.  114, 6o6  May  9,  1871  Telegraph  Transmitting  Instrn- 

12.  114,657  May  9,  1871  Relay  Magnets  for  Telegraph  In- 

. „  ,,  struments  (200/93) 

13.  114, 6o8  May  9,  1871  Electro  Magnets  for  Telegraph  In- 

14.  121,601  Dm.  5,1871  P^Ltin*  P(ipcr 

■f  wgf  f'g;g  gssnsssrsstin 

16.  123,006  Jan.  23,  1872  Printing  Telegraph  (178/40) 
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Telegraph  Apparatus  (178/3) 
Telegraphic  Recording  Instruments 
(178/96) 

Type  Wheels  for  Printing  Tele¬ 
graphs  (178/40) 

Type  Wheels  for  Printing  Tele¬ 
graphs  (197/48) 

Printing  Telegraphs  (178/42) 
Printing  Telegraphs  (178/39) 
Printing  Telegraphs  (178/40) 
Printing  Telegraphs  (178/41) 
Printing  Telegraphs  (178/39) 
Printing  Telegraphs  (178/40) 
Printing  Telegraphs  (178/92) 

I  Printing  Telegraphs  (178/38) 
Printing  Telegraphs  (178/38) 
Printing  Telegraphs  (178/38) 
Printing  Telegraphs  (178/38) 
Printing  Telegraph  Instruments 


Printing  Telegraphs  (178/32) 
Printing  Telegraphs  (178/32) 
Printing  Telegraphs  (178/40) 
Printing  Telegraphs  (178/32) 
Printing  Telegraphs  (178/32) 
Printing  Telegraphs  (178/35) 
Printing  Telegraph  Instrument 
(178/39) 

Printing  Telegraph  Instrument 
(178/40) 

Transmitters  and  Circuits  for  Print¬ 
ing  Telegraph  (178/35) 

Unison  Stops  for  Printing  Tele¬ 
graphs  (178/41) 

Improvement  in  Paper  for  Chemical 
Telegraphs  (117/156) 

Apparatus  for  Perforated  Paper  for 
Telegraphic  Use  (164/112) 
Electrical  Printing  Machine 


133,841  Dec.  10,  1872  Typewriting  Machine  (197/12) 
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i  Incandescent  Electric  Lamp 
(313/222) 

4  Dynamo  Electric  Machine 
(171/206) 

1  Dynamo  Electric  Machines 
(308/163) 

l  Dynamo  Electric  Machine 
(171/323) 

i  Incandescing  Conductor  for  Electric 
Lamps  (313/341) 

I  Electrical  Conductor  (174/121) 
Dynamo  Electric  Machine 
(171/209) 

Tr“tiny  Carbons  for  Electric  Lights 
Dynamo  Electric  Machine 


307.030  Oct.  21,  1SS4 
307,031  Oct.  21.  18S4 
314,115  Mar.  17,  1884 

317,631  May  12,  1885 


chine  (171/224) 

4  Electrical  Meter  (171/266) 

4  Dynamo  Electric  Machines 
(171/209) 

1  Device  for  Protecting  Electric  Light 
Systems  from  Lightnin- 
(175/294) 

1  System  of  Electrical  Distribution 
(171/97) 

(173/359)'  ,*l0L,IIL  LamP 
Electrical  Conductor  (174/40) 
Filament  for  Incandescent  Lanin 
(29/25.18)  1 

Electrical  Meter  (346/31) 

Electrical  Indicator  (171/95) 
Chemical  Stock  Quotation  Telegraph 
(178/8)  Joint  inventor:  P.  Kenny 
Incandescent  Electric  Lamp 
(176/32)  1 

Incandescent  Electric  Lamps 
(313/271)  1 

E'candescent  Electric  Lamps 


Chemical  Stock  Quotation  Telegraph 

iTlSsT  ^  MarCh  *7’  1885’ inStCad  °f  March 
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1  Commutator  for  Dynamo  Electric 
Machines  (171/321) 

System  of  Electric  Lighting 
(315/122) 

System  of  Electric  Lighting 
(315/122) 

System  of  Electric  Lighting 
(171/312) 

Telephone  (179/190) 

Telegraphy  (178/49) 

Duplex  Telegraphy  (178/47) 

Way  Station  Quadruples  Telegraph 
(178/57) 

Mold  for  Carbonizing  (91/18) 
Telephone  (179/139)  Joint  invent¬ 
or:  S.  Bcrgmann) 

Electric  Railway  (191/23) 

System  of  Electrical  Distribution 
(171/224) 

Telephonic  Repeater  (179/170) 
Electrical  Signalling  Apparatus 


Incandescent  Electric  Lamp 
(313/333) 

System  of  Electrical  Distribi 


ters  (179/190) 

350.234  Oct.  5,  1886  System  of  Railway  Signalling 

(246/8)  Joint  inventor:  E.  T. 
Gilliland 

350.235  Oct.  5,  1SS6  Railway  Telegraphy  (246/8)  Joint 

inventor:  E.  T.  Gilliland 

351.855  Nov.  2,  1S86  Electric  Lamp  (313/271) 

351.856  Nov.  2,  1886  Incandescent  Electric  Lamp 

(313/271) 

353.783  Dec.  7,  1886  Incandescent  Electric  Lamp 
(313/279) 
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44S,77S 

448.779 

448.780 


Mar.  24, 
Mar.  24, 
Mar.  24, 


452,913 

453,601 

453,741 

454,262 


Apr.  21, 
May  2f 

June  9. 
June  16, 


June  30, 
!  June 


465.250 

465.251 
465,970 


Manufacture  of  Filaments  for  In- 
camleseent  Electric  Lamps 
(176/127) 

Eleetrie  Hiiilway  (191/22) 
Telegraph  (178/49) 


Device  for  Turning  olf  Phonogram 
Blanks  (274/32) 

Turning-oili  Device  for  Phonographs 
(274/30) 

Phonograph  Recorder  (274/32) 
Scxtuplex  Telegraph  (178/54) 
Sextuplex  Telegraph  (178/54) 
Phonograph  (274/30) 

Incandescent  Lamp  Filaments 
(176/127) 

Incandescent  Electric  Lamp 
(313/316) 

Phonograph  Recorder  and  Repro¬ 
ducer  (181/32) 

Phonograph  (274/29) 

Phonograph  Doll  (274/19) 
Phonograph  (274/20) 

Magnetic  Belting  (74/231) 
Smoothing  Tool  for  Phonogram 
Blanks  (82/1.1) 

Manufacture  of  Incandescent  Elec¬ 
tric  Lamps  (316/21) 

Process  of  and  Apparatus  for 
Generating  Electricity  (136/84) 
Phonogram  Blank  Carrier  (274/44) 
Incandescent  Electric  Lamps 


(29/25.17) 


of  Distributing  Electricity 
' (323/15) 

Extracting  Copper  Pyrites  (209/8) 
Bricking  fine  ores  (75/3) 

Armature  Connection  for  Motors  or 
Generators  (171/228) 

Means  for  Transmitting  Signals 
Electrically  (178/43) 

Phonograph  (274/17) 

Armatures  for  Dynamos  or  Motors 
(171/208) 

466,400  Jan.  5,  1892  Cnt-Ont  for  Incandescent  Lamps 

(315/75)  Joint  inventor:  J.  F.  Ott 
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620.  466,460 

621.  468,949 

622.  468,950 

623.  470,922 

624.  470.923 

625.  470,924 

626.  470,925 


Feb.  10|  1892 
Feb.  16,  1892 
Mar.  15,  1S92 

Mar.  15,  1892 
Mar.  15,  1S92 
Mar.  15,  1892 


627.  470.926 

628.  470.927 


Mar.  15,  1S92 
Mar.  15,  1892 


fO.928  Mar.  15,  1S92 


Electrolytic  Decomposition  (204/6' 
Converter  System  for  Electric  Ra 
ways  (191/2) 

Commutator  Brush  for  Electric 
•Motors  and  Dynamos  (171/323) 
Manufacture  of  Filaments  for  1 
candescent  Lamps  (154/2.21) 
Railway  Signalling  (246/28) 
Electric  Conductor  (174/121) 
Manufacture  of  Filaments  for  I 
candescent  Electric  Lamps 
(176/127)' 

Dynamo  Electric  Machine  or  -Mot 
(171/209) 

Driving  Mechanism  for  Cars 
(74/221) 

Alternating  current  Generator 
(171/252) 

Magnetic  Separator  (209/223) 
Dvnaino  Electric  Machine 


632. 

633. 


635. 

636. 

637. 

638. 

639. 

640. 

641. 


642. 


644! 

'646! 


647. 


471.268  Mar.  22,  1S92 
472.288  Apr.  5,  1S92 

472.752  Apr.  12,  1892 

472.753  Apr.  12.  1892 

474.230  Mav  3,  1892 

474.231  May  3,  1892 

474.232  May  3.  1S92 

474.591  May  10,  1S92 

474.592  Mav  10,  1892 

474.593  May  10,  1892 

475.491  Mav  24,  1892 

475.492  Mav  24,  1892 

475.493  Mav  24,  1892 

475.494  May  24,  1892 

476.527  June  7,  1892 

476.528  June  7,  1892 


Ore  Conveyor  and  Method  of  A 
ranging  Ore  Thereon  (209/257) 
Dust-Proof  Bearings  for  Shafts 
(30S/36.3) 

Dust-Proof  Journal  Bearings 
(286/6) 

Ore-Screening  Apparatus  (209/401 
Speaking  Telegraph  (179/140) 
Speaking  Telegraph  (179/140) 
Speaking  Telegraph  (179/145) 
Extracting  Gold  from  SulDhide  On 
(209/178) 

Ore-Conveying  Apparatus  (19S/4E 
Dust-Proof  Swivel  Shaft  Bearing 
(286/1) 

Electric  Locomotive  (318/257) 
Electric  Locomotive  (105/77) 
Electric  Locomotive  (104/148) 
Electric  Railway  (105/153) 

Svstem  of  Electric  Lighting 
(315/182) 

Incandescent  Electric  Lamp 
(313/273) 
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0.  1907  Making  Nickel  Films  (204/10) 

0.  1907  Making  Metallic  Films  or  Flakes 
(204.10) 

5,  1907  Apparatus  for  Producing:  Perfo¬ 

rated  Strips  (164/16) 

9,  1907  Reversible  Galvanic  Battery 
(136  24) 

0.  1907  Feed  Peculators  for  Grinding  Ma¬ 
chines  (241.32) 

0.  1907  Reversible  Galvanic  Battery 
(136  28) 

4,  190S  Electrolyte  for  Alkaline  Storage 
Batteries  (136/28) 

6.  190S  Alkaline  Storage  Batteries 


2,  1909  Water-Proofing  Fibres  and  Fabrics 


!).  1909  Telegraphy  (178/55) 

2.  1909  Storage  Battery  (136/SI) 

2,  1909  Process  of  Making  Storage  Battcrv 
Electrodes  (136/28) 
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Edison  patents 

941.  1,024,839 

942.  1.034.002 

943.  1.034,003 

944.  1,036.470 

945.  1.036,471 

946.  De.  42.934 

947.  1,041.756 

948.  1,041.983 

949.  1.046.159 

950.  1.046,414 

951.  1.050.355 

952.  1,050,436 

953.  1,050.629 

954.  1.050.630 

955.  1.052.656 

956.  1.055.524 

957.  1.055.621 


<159.  1,059.601 

960.  1.065.597 

961.  1.073.107 

962.  1.078.264 

963.  1.078.265 

964.  1.078.266 

965.  1.083.353 

966.  1.083.354 

967.  1.083,355 

968.  1.083,356 

969.  1,099,241 

970.  1,099.346 

971.  1.099.347 

972.  1.099,348 


Apr.  30,  1912 

July  30,  1912 
July  30,  1912 
Aug.  20,  1912 
Aug.  20,  1912 
Aug.  27,  1912 
Oct.  22,  1912 
Oct.  22,  1912 
Dec.  3,  1912 
Dec.  3,  1912 

Jan.  14.  1913 
Jan.  14,  1913 

Jan.  14,  1913 
Jan.  14,  1913 

Fob.  11,  1913 
Mar.  11,  1913 
Mar.  11.  1913 
Mar.  18,  1913 

Apr.  22,  1913 


June  24,  1913 
Sept.  16,  1913 
Nov.  11,  1913 


Jan.  6,  1914 
Jan.  6,  1914 


Phonograph  Recording-Stylus 
(274/38) 

Storage  Battery  (136/29) 

Battery  Cell  Container  (136/166) 
Phonographic  Apparatus  (181/32) 
Storage  Battery  (136/29) 

Cabinet  (Do.  56/1) 

Conveyor  (198/103) 

Phonograph  Stylus  (274/38) 
Phonograph  Reproducer  (274/34) 
Phonograph  Determining  Device 
(274/32) 

Phonograph  (274/2) 

Apparatus  for  Producing  Rubber 
Strips  (164/5S) 

Art  of  Separating  Copper  from 
other  metals  (75/117) 

Art  of  Separating  Copper  from 
other  Metals  (75/117) 
Phonograph  Reproducer  (274/34) 
Dumping  Mechanism  (214/64) 
Reproducer  (274/34) 

Means  for  Reproducing  Sound 
(274/13) 

Manufacture  of  Portland  Cement 
(106/100) 

Cement-Burning  Kiln  (263/32) 
Storage  Battery  (136/81) 
Phonographic  Recording  or  Repr 
ducing  Apparatus  (274/34) 
Process  of  Making  Phonograph 
Records  (117/111) 

Sound  Box  (181/32) 

Production  of  Perforated  Strips 
(51/78) 

Insulating  Compounds  (106/273) 
Art  of  Forming  Chemical  Com¬ 
pounds  (23/183) 

Storage  Batterv  (136/29) 

Rectifier  (321/50) 

Phonograph  Reproducer  (274/34) 
Phonograph  Reproducer  (274/34) 
Phonograph  Reproducer  (274/34) 
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1.  101368  102868  90,646 

2.  012569  021769  91,527 

3.  081769  082769  96,567 

4.  082769  090469  96,681 

5.  091669  102769  102,320 

6.  020570  041170  103,035 

7.  041270  041470  103,924 

8.  052470  052770  128,608 

9.  062270  062870  114,656 

10.  062270  062870  114,658 

11.  062970  070670  111,112 

12.  090670  092170  114,657 

13.  111770  112270  113,033 

14.  011071  011471  113,034 

15.  072671  080471  123,005 

16.  072671  080471  123,006 

17.  072671  080471  123,984 

18.  081271  081871  124,800 

19.  081671  081871  121,601 

20.  111371  111871  126,535 

21.  111371  111871  133,841 

22.  010372  011272  126,532 

23.  011772  012472  126,531 

24.  011772  012472  126,534 

25.  012372  013072  126,528 

26.  012372  013072  126,529 

27.  021472  021972  126,530 

28.  021472  021972  126,533 

29.  031572  032272  132,456 

30.  041072  041672  132,455 

31.  041872  042572  133,019 

32.  042672  050772  128,131 

33  .  042672  050772  128,604 

34  .  042672  050772  128,605 

35.  042672  050772  128,606 

36.  042672  050772  128,607 

37.  050672  060672  131,334 

38.  050872  060672  134,867 

39.  050872  060672  134,868 

40.  050972  060672  130,795 

41.  050972  060672  131,342 

42.  052872  060672  131,341 

43.  061072  070972  131,337 

44.  061072  070972  131,340 

45.  061072  070972  131,343 


Electrographic  Vote-Recorder 
Printing-Telegraphs 
Printing-Telegraph  Apparatus 

Automatic  Electrical  Switch  for  Telegraph  Apparatus 

Printing-Telegraph  Apparatus 

Electro-Motor  Escapements 

Printing-Telegraph  Instruments 

DITTO 

Telegraphic  Transmitting  Instruments 
Electro-Magnets  for  Telegraph  Instruments 
Governors  for  Electro-Motors 
Relay-Magnets  for  Telegraph  Instruments 
Printing-Telegraph  Apparatus 
DITTO 

Telegraph  Apparatus 

Printing-Telegraphs 

Telegraph  Apparatus 

Telegraphic  Recording  Instruments 

Machinery  for  Perforating  Paper  for  Telegraph  Purposes 

Printing-Telegraphs 

Type-Writing  Machines 

Printing-Telegraphs 

DITTO 

DITTO 

Type-Wheels  for  Printing-Telegraphs 
DITTO 

Printing-Telegraphs 

DITTO  ,, 

Apparatus  for  Perforating  Paper  for  Telegraphic  Use 
Paper  for  Chemical  Telegraphs  etc. 

Electrical  Printing-Machines 

Printing-Telegraphs 

DITTO 

DITTO 

DITTO 

DITTO 

Rheotomes  or  Circuit-Directors 
Automatic  Telegraph  Instruments 
Electro-Magnetic  Adjusters 
Electro-Magnets 
Printing-Telegraph  Instruments 
DITTO 

Printing-Telegraphs 

DITTO 

Transmitters  and  Circuits  for  Printing-Telegraphs 
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46.  061572  070972 

47.  061572  070972 

48.  062972  070972 

49.  062972  070972 

50.  062972  070972 

51.  101672  102272 

52.  101672  102272 

53.  103172  110572 

54.  110572  110972 

55.  110972  111172 

56.  112672  120372 

57.  121272  011573 

58.  121272  011573 

59.  121272  011573 

60.  012173  021873 

61.  021373  021873 

62.  021373  021873 

63.  021373  021873 

64.  030773  031373 

65.  030773  031373 

66.  030773  031373 

67.  030773  031373 

68.  030773  031373 

69.  030773  031373 

70.  032473  072973 

71.  032473  072973 

72.  032473  072973 

73.  042273  042673 

74.  042373  051673 

75.  042373  062773 

76.  042373  062773 

77.  042373  072973 

78.  042373  072973 

79.  042373  072973 

80.  082573  090273 

8,1.  092973  060174 

82.  092973  060174 

83.  101473  060174 

84.  102973  060174 

85.  040274  051174 

86.  052274  060174 

87.  060174  072574 

88.  060174  072574 

89.  060174  072574 

90.  080774  081374 


131.335 

131.336 

131.338 

131.339 
131,344 
134,866 

138.869 
142,999 

141.772 
135,531 
146,812 

141.773 

141.776 
150,848 

139.128 

139.129 

140.487 
140,489 

138.870 

141.774 

141.775 

141.777 
142,688 
156,843 

147.312 
147,314 
150,847 
162,633 

140.488 
147,917 
150,846 
147,311 

147.313 
160,405 
151,209 

160.402 
160,404 
160,580 

160.403 
154,788 
168,004 

166.859 

166.860 
166,861 
158,787 


Printing-Telegraphs 

DITTO 

DITTO 

DITTO 

Unison-Stops  for  Printing-Telegraphs 
Printing-Telegraph  Instruments 
Printing-Telegraphs 
Galvanic  Batteries 

Circuits  for  Automatic  or  Chemical  Telegraphs 

Circuits  for  Chemical  Telegraphs 

Telegraph-Signal  Boxes 

Circuits  for  Automatic  Telegraphs 

DITTO 

Chemical  or  Automatic  Telegraphs 

Printing-Telegraphs 

DITTO 

DITTO 

Circuits  for  Printing-Telegraphs 

Printing-Telegraphs 

Chemical  Telegraphs 

Perforators  for  Automatic  Telegraphs 

Relay-Magnets 

Electrical  Regulators  for  Transmitting-Instruments 

Duplex  Chemical  Telegraphs 

Perforators  for  Automatic  Telegraphy 

Circuits  for  Chemical  Telegraphs 

Receiving  Instruments  for  Chemical  Telegraphs 

Duplex  Telegraphs 

Printing-Telegraphs 

Duplex  Telegraphs 

Telegraph-Relays 

Electric  Telegraphs 

Chemical  Telegraphs 

Adjustable  Electro-Magnets  for  Relays,  etc. 

Automatic  Telegraphy  and  in  Perforators  Therefor 

Solutions  for  Chemical  Telegraph-Paper 

DITTO 

DITTO 

DITTO 

District  Telegraph  Signal-Boxes 

Printing-Telegraphs 

Chemical  Telegraphy 

DITTO 

DITTO 

Telegraph  Apparatus 
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91. 

92. 

93. 


121. 

122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

130. 

131. 

132. 

133. 

134. 


080774 

080774 

0S1474 

081974 

081974 

081974 

081974 

081974 

081974 

121474 

011875 

011875 

011875 

011875 

011875 

011875 

011975 

021175 

022475 

022475 

030776 

040376 

040376 

050976 

050976 

050976 

050976 

081676 

082676 

082676 

103076 

103076 

020377 

030377 

041877 

041877 

041877 

050877 

050877 

050877 

053177 

053177 

053177 

070977 


011575 
011575 
011575 
090174 
090174 
090174 
090174 
090174 
090174 
122874 
012675 
012675 
012675 
012675 
012675 
012775 
012775 
021675 
032375 
032375 
031376 
040676 
040676 
051676 
051676 
051676 
051876 
083176 
091876 
093076 
110176 
111176 
032677 
032677 
042377 
042377 
042777 
051077 
051477 
051477 ' 
060277 
060277 
060277 
072077 


172,305 

173,718 

168.465 

178.221 

178.222 

178.223 
180,858 

207.723 
480,567 

207.724 

168.242 

168.243 
168,385 

168.466 

168.467 

195.751 

195.752 
171,273 
169,972 
209,241 
180,857 
198,088 
198,089 
182,996 
186,330 
198,087 
186,548 
185,507 

200.993 
235,142 
200,032 

200.994 


196,747 

203,329 

474.230 
230,621 
217,781 
377,374 
452,913 
453,601 
512,872 

474.231 


Automatic  Roman-Character  Telegraphs 

Automatic  Telegraphy 

Solutions  for  Chemical  Telegraphs 

Duplex  Telegraphs 

DITTO 

DITTO 

DITTO 

DITTO 

Duplex  Telegraph 
Duplex  Telegraphs 

Transmitters  and  Receivers  for  Automatic  Telegraphs 

Automatic  Telegraphs 

Duplex  Telegraphs 

Solutions  for  Chemical  Telegraphs 

Recording-Points  for  Chemical  Telegraphs 

Automatic  Telegraphs 

DITTO 

Telegraph  Apparatus 

Electric-Signalling  Instruments 

Quadruplex-Telegraph  Repeaters 

Autographic  Printing 

Telephonic  Telegraphs 

Telephonic  or  Electro-Harmonic  Telegraphs 

Acoustic  Telegraphs 

Acoustic  Electric  Telegraphs 

Telephonic  Telegraphs 

Telegraphic  Alarm  and  Signal  Apparatus 

Electro-Harmonic  Multiplex  Telegraphs 

Acoustic  Telegraphs 

Acoustic  Telegraph 

Synchronous  Movements  for  Electric  Telegraphs 

Automatic-Telegraph  Perforator  and  Transmitter 

Automatic  Telegraphs 

Pneumatic  Stencil-Pens 

Stencil-Pens 

Perforating  Pens 

Speaking-Telegraph 

Addressing-Machine 

Sextuplex  Telegraphs 

Telegraphy 

Sextuplex  Telegraph 

DITTO 

DITTO 

Speaking-Telegraph 
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135.  071677  072077  203,014  Speaking-Telegraphs 

136.  071677  072077  208,299  Speaking-Telephones 

137.  081677  082277  420,594  Quadruplex  Telegraph 

138.  081677  082877  203,015  Speaking-Telegraphs 

139.  083177  090577  492,789  Speaking-Telegraph 

140.  120877  121377  203,013  Speaking-Telegraphs 

141.  120877  121377  203,018  Telephones  or  Speaking-Telegraphs 

142.  121577  122477  200,521  Phonograph  or  Speaking  Machines 

143.  021378  022178  203,019  Circuits  for  Acoustic  or  Telephonic  Telegraphs 

144.  022878  030478  201,760  Speaking-Machines 

145.  022878  030478  203,017  Telephone  Call-Signal 

146.  022878  030778  203,016  Speaking-Telephones 

147.  083178  112778  210,767  Vocal  Engines 

148.  100578  101478  214,636  Electric  Lights 

149.  110878  111178  222,390  Carbon-Telephones 

150.  111178  111478  217,782  Duplex  Telegraphs 

151.  111478  111878  214,637  Thermal  Regulators  for  Electric  Lights 

152.  120378  120978  218,166  Magneto-Electric  Machines 

153.  120378  120978  218,866  Electric  Lighting  Apparatus 

154.  120378  120978  219,628  Electric  Lights 

155.  120478  120978  295,990  Type-Writer 

156.  123178  011079  218,167  Apparatus  for  Electric  Lights 

157.  012379  020379  224,329  Electric-Lighting  Apparatus 

158.  012879  020379  227,228  Electric  Light 

159.  020679  021079  227,227  DITTO 

160.  031079  031779  224,665  Autographic  Stencils  for  Printing 

161.  031979  032979  227,679  Phonograph 

162.  032479  033179  221,957  Telephones 

163.  041279  042179  227,229  Electric  Light 

164.  042179  051279  264,643  Magneto-Electric  Machine 

165.  070779  071079  219,393  Dynamo-Electric  Machines 

166.  071779  072579  231,704  Electro-Chemical  Receiving-Telephone 

167.  080179  080679  266,022  Telephone 

168.  080479  080679  252,442  DITTO 

169.  090479  091079  222,881  Magneto-Electric  Machines 

170.  110179  110479  223,898  Electric  Lamp 

171.  012880  020580  230,255  Method  of  Manufacturing  Electric  Lamps 

172.  012880  020580  265,311  Electric  Lamp  and  Holder  for  the  Same 

173.  012880  020580  369,280  System  of  Electrical  Distribution 

174.  012880  032980  248,425  Apparatus  for  Producing  High  Vacuums 

175.  031080  032080  228,617  Brake  for  Electro-Magnetic  Motors 

176.  031080  032080  251,545  Electric  Meter 

177.  031080  032080  525,888  Manufacture  of  Carbons  for  Electric  Lamps 

178.  031080  032580  227,226  Safety-Conductor  for  Electric  Lights 

179.  031180  032080  264,649  Dynamo  or  Magneto  Electric  Machine 

180.  040380  040780  228,329  Magnetic  Ore-Separator 
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181.  042580  052480  238,868  Manufacture  of  Carbons  for  Incandescent  Electric  Lamps 

182.  061580  063080  237,732  Electric  Light 

183.  061580  063080  248,417  Manufacturing  Carbons  for  Electric  Lights 

184.  061580  070380  298,679  Method  of  Treating  Carbons  for  Electric  Lights 

185.  070280  072280  248,430  Electro-Magnetic  Brake 

186.  070380  072280  265,778  Electro-Magnetic  Railway-Engine 

187.  072680  080680  248,432  Magnetic  Separator 

188.  072780  080680  239,150  Electric  Lamp 

189.  072880  080680  251,540  Carbon  for  Electric  Lamps 

190.  072880  080680  263,139  Manufacture  of  Carbons  for  Electric  Lamps 

191.  072880  080980  239,372  Testing  Electric-Light  Carbons 

192.  072980  080980  434,585  Telegraph-Relay 

193.  073080  080980  263,140  Dynamo-Electric  Machine 

194.  073080  081180  248,423  Carbonizer 

195.  073180  080980  239,147  System  of  Electric  Lighting 

196.  073180  080980  248,434  Governor  for  Electric  Engines 

197.  080480  080980  264,642  Electric  Distribution  and  Translation  System 

198.  080680  080980  293,433  Insulation  of  Railroad-Tracks  Used  for  Electrical  Circuits 

199.  080780  081780  239,373  Electric  Lamp 

200.  080780  081780  239,745  DITTO 

201.  080780  081780  263,135  DITTO 

202.  081080  081780  251,546  DITTO 

203.  081180  082780  239,153  DITTO 

204.  081180  082780  351,855  DITTO 

205.  081280  100180  248,435  Utilizing  Electricity  as  a  Motive  Power 

206.  081480  081980  263,132  Electro-Magnetic  Railway 

207.  090180  100780  264,645  System  of  Conductors  for  the  Distribution  of  Electricity 

208.  092280  100780  240,678  Webermeter 

209.  101480  103080  239,152  System  of  Electric  Lighting 

210.  101580  103080  239,148  Treating  Carbons  for  Electric  Lamps 

211.  102180  103080  251,556  Regulator  for  Magneto  or  Dynamo  Electric  Machines 

212.  102180  110580  242,900  Manufacturing  Carbons  for  Electric  Lamps 

213.  102180  111180  238,098  Magneto  Signal  Apparatus 

214.  110580  112480  248,426  Apparatus  for  Treating  Carbons  for  Electric  Lamps 

215.  111980  112480  239,151  Method  of  Forming  Enlarged  Ends  on  Carbon  Filaments 

216.  112380  113080  D12,631  Design  for  an  Incandescent  Electric  Lamp 

217.  120380  121580  239,149  Incandescing  Electric  Lamp 

218.  120380  121580  242,896  Incandescent  Electric  Lamp 

219.  120380  121580  242,897  DITTO 

220.  120380  121580  248,565  Webermeter 

221.  120380  121580  263,878  Electric  Lamp 

222.  121180  121480  239,154  Relay  for  Telegraphs 

223.  121180  121480  248,431  Preserving  Fruit 

224.  121180  121580  242,898  Magneto  or  Dynamo  Electric  Machine 

225.  121180  121580  265,777  Method  of  Treating  Carbons  for  Electric  Lamps 

226.  121680  011181  239,374  Regulating  the  Generation  of  Electric  Currents 
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272.  060381  062281  425,760  Measurement  of  Electricity  in  Distribution  Systems 

273.  060481  062281  263,131  Magnetic  Ore-Separator 

274  .  062181  090381  435,687  Means  for  Charging  and  Using  Secondary  Batteries 

275.  062481  083081  263,143  Magneto  or  Dynamo  Electric  Machine 

276.  062581  083081  251,537  Dynamo-Electric  Machine 

277.  070181  083081  263,147  Vacuum  Apparatus 

278.  070181  083081  439,389  Electric-Lighting  System 

279.  072281  100481  263,149  Commutator  for  Dynamo  or  Magneto  Electric  Machines 

280.  072681  120681  479,184  Fac-simile  Telegraph 

281.  081181  082582  400,317  Ore-Separator 

282.  082081  111581  425,763  Commutator  for  Dynamo-Electric  Machines 

283.  082481  100481  263,142  Electrical  Distribution  System 

284.  082481  100481  264,647  Dynamo  or  Magneto  Electric  Machine 

285.  082481  100481  404,902  Electrical-Distribution  System 

286.  082481  111181  263,133  Dynamo  or  Magneto  Electric  Machine 

287.  090781  101781  257,677  Telephone 

288.  090781  101781  266,021  DITTO 

289.  091981  111181  263,144  Mold  for  Carbonizing  Incandescents 

290.  092181  111181  265,774  Method  of  Maintaining  Temperature  in  Webermeters 

291.  092381  111181  264,648  Dynamo  or  Magneto  Electric  Machines 

292.  092781  111181  265,776  Electric-Lighting  System 

293.  092781  111181  524,136  Regulator  for  Dynamo-Electric  Machines 

294.  100481  080782  273,715  Art  of  Malleabeiizing  Iron 

295.  100581  111181  281,352  Webermeter 

296.  101181  080782  446,667  Locomotive  for  Electric  Railways 

297.  101781  111181  288,318  Regulator  for  Dynamo  or  Magneto  Electric  Machines 

298.  102581  111181  251,559  Electrical  Drop-Light 

299.  102581  112881  263,148  Dynamo  or  Magneto  Electric  Machine 

300.  102581  112881  264,646  DITTO 

301.  102581  120981  266,793  Electric  Distribution  System 

302.  102981  112881  358,599  Incandescent  Electric  Lamp 

303.  110381  112881  264,673  Regulator  for  Dynamo-Electric  Machines 

304.  110781  112881  263,138  Electric-Arc  Light 

305.  110781  112881  265,775  DITTO 

306.  110781  112881  297,580  DITTO 

307.  112281  112981  263,146  Dynamo  Magneto  Electric  Machine 

308.  112281  112981  317,631  Incandescent  Electric  Lamp 

309.  112581  120681  266,588  Vacuum  Apparatus 

310.  120581  120781  251,536  Vacuum-Pump 

311.  120581  120981  264,650  Manufacture  of  Incandescing  Electric  Lamps 

312.  120581  120981  379,770  Incandescent  Electric  Lamp 

313.  120581  080782  264,660  Regulator  for  Dynamo-Electric  Machines 

314.  120581  080782  293,434  Incandescent  Electric  Lamp 

315.  120581  080782  439,391  Huntion-Box  for  Electric  Wires 

316.  120581  080782  454,558  Incandescent  Electric  Lamp 

317.  121381  080782  264,653  DITTO 
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318.  121381 

319.  121581 

320.  121581 

321.  011782 

322.  021082 

323.  021082 

324.  021082 

325.  021082 

326.  021082 

327.  021082 

328.  021082 

329.  021082 

330.  022882 

331.  022882 

332.  022882 

333.  022882 

334.  022882 

335.  022882 

336.  033082 

337.  033082 

338.  033082 

339.  050182 

340.  050182 

341.  050182 

342.  050182 

343.  050182 

344.  050182 

345.  051982 

346.  051982 

347.  051982 

348.  052282 

349.  052282 

350.  052282 

351.  052282 

352.  052282 

353.  060382 

354.  060382 

355.  060382 

356.  060382 

357.  060382 

358.  060382 

359.  060982 

360.  060982 

361.  060982 

362.  060982 


080782  358,600 
080782  264,652 
080782  278,419 
080782  265,779 
080782  264,654 
080782  264,661 
080782  264,664 
080782  264,668 
080782  264,669 
080782  264,671 
080782  275,613 
080782  401,646 
080782  264,658 
080782  264,659 
080782  265,780 
080782  265,781 
080782  278,416 
080782  379,771 
100682  272,034 
100682  274,576 
100682  274,577 
051782  268,205 
080782  264,662 
080782  264,663 
080782  264,665 
080782  264,666 
080782  273,488 
052682  460,122 
052682  466,460 
062682  273,492 
080782  264,667 
080782  264,672 
080782  265,786 
080782  273,828 
080782  379,772 
080782  274,292 
080782  365,509 
080782  446,668 
080782  543,985 
091382  281,353 
091382  287,523 
080782  264,651 
080782  264,655 
080782  264,670 
080782  273.489 


Incandescing  Electric  Lamp 

Incandescent  Electric  Lamp 

Dynamo-Electric  Machine 

Regulator  for  Dynamo-Electric  Machines 

Incandescent  Electric  Lamp 

Regulator  for  Dynamo-Electric  Machines 

DITTO 

DITTO 

DITTO 

DITTO 

Incandescing  Electric  Lamp 
DITTO 

Regulator  for  Dynamo-Electric  Machines 

DITTO 

DITTO 

DITTO 

Manufacture  of  Incandescing  Electric  Lamps 
Regulator  for  Dynamo-Electric  Machines 
Telephone 

Transmitting-Telephone 

Telephone 

Dynamo  or  Magneto  Electric  Machine 

Regulator  for  Dynamo-Electric  Machines 

DITTO 

DITTO 

DITTO 

DITTO 

Process  of  And  Apparatus  for  Generating  Electricity 
Art  of  Electrolytic  Decomposition 
Secondary  Battery 

Regulator  for  Dynamo-Electric  Machines 
DITTO 

Apparatus  for  the  Electrical  Transmission  of  Power 
System  of  Underground  Conductors  for  Electrical  Distribution 
System  of  Electrical  Distribution 
Secondary  Battery 

Filament  for  Incandescent  Electric  Lamps 
Electric-Arc  Light 

Incandescent  Conductor  for  Electric  Lamps 
Dynamo  or  Magneto  Electric  Machine 
Dynamo  or  Magneto  Electric  Machine 
Incandescent  Electric  Lamp 
Incandescing  Electric  Lamp 
Regulator  for  Dynamo-Electric  Machines 
Turn-Table  for  Electric  Railways 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 

363.  060982  080782  273,490  Electro-Magnetic  Railway  System 

364.  061282  080782  401,486  System  of  Electric  Lighting 

365.  061282  080782  476,527  DITTO 

366.  061982  062682  439,390  DITTO 

367.  061982  062682  446,666  DITTO 

368.  061982  062882  464,822  System  of  Distributing  Electricity 

369.  062482  081482  304,082  Electrical  Meter 

370.  070582  081482  274,296  Manufacture  of  Incandescents 

371.  070782  081482  264,656  Incandescent  Electric  Lamp 

372.  070782  081482  265,782  Regulator  for  Dynamo-Electric  Machines 

373.  070782  081482  265,783  DITTO 

374.  070782  081482  265,784  DITTO 

375.  070782  081482  265,785  Dynamo-Electric  Machine 

376.  070782  081482  273,494  Electrical  Railroad 

377.  070782  081482  278,418  Apparatus  for  Translating  Electric  Currents  From 

High  to  Low  Tension 

378.  070782  081482  293,435  Electrical  Meter 

379.  070782  081482  334,853  Mold  for  Carbonizing 

380.  070782  081482  339,278  Electric  Railway 

381.  080582  080782  273,714  Magneto-Electric  Signaling  Apparatus 

382.  080582  080782  282,287  DITTO 

383.  080582  080782  448,778  Electric  Railway 

384.  081282  082282  439,392  Electric-Lighting  System 

385.  082582  091382  271,613  Manufacture  of  Incandescing  Electric  Lamps 

386.  082582  091382  287,518  Method  of  Manufacturing  Incandescing  Electric  Lamps 

387.  082582  091382  406,825  Electric  Meter 

388.  082582  091382  439,393  Carbonizing-Chamber 

389.  091282  092282  273,487  Regulator  for  Dynamo-Electric  Machines 

390.  091282  092282  297,581  Incandescent  Electric  Lamp 

391.  091682  092282  395,962  Method  of  Manufacturing  Electric  Lamps 

392.  100482  102082  287,525  Regulator  for  Systems  of  Electrical  Distribution 

393.  100582  101282  365,465  Valve-Gear 

394.  100982  101282  307,029  Filament  for  Incandescent  Lamps 

395.  101082  101282  268,206  Incandescing  Electric  Lamp 

396.  101282  102082  273,486  DITTO 

397.  101482  102082  274,293  Electric  Lamp 

398.  101482  102082  275,612  Manufacture  of  Incandescing  Electric  Lamps 

399.  101482  102082  430,932  Manufacture  of  Incandescent  Lamps 

400.  101682  102082  271,616  Regulator  for  Dynamo-Electric  Machines 

401.  101782  102082  543,986  Process  of  Treating  and  Products  Derived  from 

Vegetable  Fibers 

402.  101782  102082  543,987  Filament  for  Incandescent  Lamps 

403.  101982  102082  271,614  Shafting 

404.  101982  102082  411,016  Manufacture  of  Carbon  Filaments 

405.  101982  102682  273,491  Regulator  for  Driving  Engines  of  Electrical  Generators 

406.  101982  102682  273,493  Valve-Gear  for  Electrical  Generator-Engines 

407.  101982  102682  492,150  Process  of  Coating  Conductors  for  Incandescent  Lamps 


EDISON  PATENTS  BY  EXECUTION  DATE 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 

408.  101982  110982  271,615  Governor  for  Dynamo-Electric  Machines 

409.  102682  110982  273,485  Incandescing  Electric  Lamp 

410.  102682  110982  317,632  Incandescent  Electric  Lamp 

411.  102682  110982  317,633  Incandescent  Electric  Lamp 

412.  110382  110982  287,520  Incandescing  Conductor  for  Electric  Lamps 

413.  110382  110982  353,783  Incandescent  Electric  Lamp 

414.  110382  110982  430,933  Filament  for  Incandescent  Lamps 

415.  111382  112382  274,294  Incandescing  Electric  Lamp 

416.  111382  112382  281,350  Regulator  for  Dynamo-Electric  Machines 

417.  111482  112382  274,295  Incandescent  Electric  Lamp 

418.  111482  112382  276,233  Electrical  Generator  and  Motor 

419.  112082  112782  274,290  System  of  Electrical  Distribution 

420.  112882  120882  274,291  Mold  for  Carbonizing 

421.  112882  120882  278,413  Regulator  for  Dynamo-Electric  Machines 

422.  112882  120882  278,414  DITTO 

423.  112882  120882  287,519  Incandescing  Electric  Lamp 

424.  112882  120882  287,524  Regulator  for  Dynamo-Electric  Machines 

425.  112882  120882  438,298  Manufacture  of  Incandescent  Electric  Lamps 

426.  122082  010883  276,232  Means  for  Operating  and  Regulating  Electrical  Generators 

427.  011383  012283  278,415  Manufacture  of  Incandescing  Electric  Lamps 

428.  011383  012283  278,417  DITTO 

429.  011383  012283  281,349  Regulator  for  Dynamo-Electric  Machines 

430.  011383  012283  283,985  System  of  Electrical  Distribution 

431.  011383  012283  283,986  DITTO 

432.  011383  012283  459,835  Manufacture  of  Incandescent  Electric  Lamps 

433.  021383  031683  D13.940  Design  for  Incandescing  Electric  Lamp 

434.  021383  031683  280,727  System  of  Electrical  Distribution 

435.  021383  031683  395,123  Circuit-Controller  for  Dynamo-Electric  Machines 

436.  021783  031683  287,521  Dynamo  or  Magneto  Electric  Machine 

437.  021783  031683  287,522  Mold  for  Carbonizing 

438.  021783  031683  438,299  Manufacture  of  Carbon  Filaments 

439.  021783  031683  446,669  Manufacture  of  Filaments  for  Incandescent  Electric  Lamps 

440.  021783  031683  476,528  Incandescent  Electric  Lamp 

441.  030583  031683  281,351  Electrical  Generator 

442.  030583  031683  283,984  System  of  Electrical  Distribution 

443.  031483  031683  287,517  DITTO 

444.  040583  041783  283,983  DITTO 

445.  040683  041783  354,310  Manufacture  of  Carbon  Conductors 

446.  040683  041783  370,123  Electric  Meter 

447.  040683  041783  411,017  Carbonizing-Flask 

448.  041283  042083  370,124  Manufacture  of  Filaments  for  Incandescing  Electric  Lights 

449.  050883  051483  287,516  System  of  Electrical  Distribution 

450.  050883  051483  341,839  Incandescing  Electric  Lamp 

451.  050883  051483  398,774  Incandescent  Electric  Lamp 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 

452.  060183  060783  370,125  Electrical  Transmission  of  Power 

453.  060183  060783  370,126  DITTO 

454.  060183  060783  370,127  DITTO 

455.  060183  060783  370,128  DITTO 

456.  060183  060783  370,129  DITTO 

457.  060183  060783  370,130  DITTO 

458.  060183  060783  370,131  DITTO 

459.  060183  060783  438,300  Gage  for  Testing  Fibers  for  Incandescent-Lamp  Carbons 

460.  062583  062983  287,511  Electric  Regulator 

461.  062583  062983  287,512  Dynamo-Electric  Machine 

462.  062583  062983  287,513  DITTO 

463.  062583  062983  287,514  DITTO 

464.  062583  062983  287,515  System  of  Electrical  Distribution 

465.  062583  062983  297,582  Dynamo-Electric  Machine 

466.  062583  062983  328,572  Commutator  for  Dynamo-Electric  Machines 

467.  062583  062983  430,934  Electric-Lighting  System 

468.  062583  062983  438,301  System  of  Electric  Lighting 

469.  072783  101083  297,583  Dynamo-Electric  Machine 

470.  072783  101083  304,083  DITTO 

471.  072783  101083  304,084  Device  for  Protecting  Electric-Light  Systems  from  Lightning 

472.  072783  101083  438,302  Commutator  for  Dynamo-Electric  Machines 

473.  072783  101083  476,529  System  of  Electrical  Distribution 

474.  080883  101083  297,584  Dynamo-Electric  Machine 

475.  080883  101083  307,030  Electrical  Meter 

476.  091483  091983  435,688  Process  of  and  Apparatus  for  Generating  Electricity 

4 77.  091483  101083  297,585  Incandescing  Conductor  for  Electric  Lamps 

478.  091483  101083  297,586  Electrical  Conductor 

479.  091483  101083  470,922  Manufacture  of  Filaments  for  Incandescent  Lamps 

480.  100983  110183  490,953  Art  of  Generating  Electricity 

481.  101783  101883  293,432  Electrical  Generator  or  Motor 

482.  110283  111583  307,031  Electrical  Indicator 

483.  111083  111383  337,254  Telephone 

484.  111583  121283  297,587  Dynamo-Electric  Machine 

485.  111583  121283  298,954  DITTO 

486.  111583  121283  298,955  DITTO 

487.  111583  121283  304,085  System  of  Electrical  Distribution 

488.  111583  121283  509,517  DITTO 

489.  112083  112283  425,761  Incandescent  Lamp 

490.  121583  010484  534,206  Filament  for  Incandescent  Lamps 

491.  121583  012484  304,086  Incandescent  Electric  Lamp 

492.  010584  012484  298,956  Mode  of  Operating  Dynamo-Electric  Machines 

493.  011284  012484  304,087  Electrical  Conductor 

494.  012284  012884  526,147  Art  of  Plating  One  Material  with  Another 

495.  012284  040584  395,963  Incandescent-Lamp  Filament 

496.  020884  040584  339,279  System  of  Electrical  Distribution 


EDISON  PATENTS  BY  EXECUTION  DATE 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


497.  020984  031984 

498.  060284  061084 

499.  060284  061084 

500.  060284  061084 

501.  062784  080784 

502.  071684  080784 

503.  091284  100284 

504.  091284  100284 

505.  091284  100284 

506.  092484  100284 

507.  092484  121584 

508.  102184  120184 

509.  120384  121584 

510.  120984  121584 

511.  120984  121584 

512.  120984  121584 

513.  121984  011285 

514.  121984  011285 

515.  123184  101485 

516.  010285  101485 

517.  010985  101485 

518.  011285  101485 

519.  011485  101485 

520.  032785  040785 

521.  032785  040785 

522.  042785  050885 

523.  043085  050885 

524.  050685  051685 

525.  051485  052385 

526.  100785  102385 

527.  100785  102385 

528.  111285  112485 

529.  112485  021986 

530.  113085  021986 

531.  122285  021986 

532.  122885  011386 

533.  012886  021986 

534.  021786  021886 

535.  051186  051586 

536.  071586  071786 

537.  071586  071786 

538.  071586  071986 

539.  072086  072986 

540.  080686  081186 

541.  093086  100586 

542.  102686  102786 

543.  102686  102786 


314,115 

436.968 

436.969 

438.303 
343,017 

391.595 

328.573 

328.574 

328.575 

391.596 

438.304 

422.577 
329,030 

340.707 

422.578 

422.579 

340.708 
347,097 
478,743 

340.709 
378,044 
348,114 

438.305 

350.234 
486,634 

333.289 

333.290 

333.291 
465,971 
422,072 
437,422 
422,073 
422,074 
435,689 

438.306 

350.235 
406,567 
474,232 
370,132 
411,018 

438.307 
448,779 
411,019 
406,130 
351,856 
454,262 
466,400 


Chemical  Stock  Quotation  Telegraph 
Method  of  and  Apparatus  for  Drawing  Wire 
DITTO 
Arc  Lamp 

System  of  Electrical  Distribution 
System  of  Electric  Lighting 
DITTO 


Incandescent  Electric  Lamp 
Electric  Signaling  Apparatus 
Apparatus  for  Speaking-Telephones 
Telephone 

Telephonic  Repeater 

DITTO 

DITTO 

Electrical  Signaling  Apparatus 
DITTO 

Telephone-Repeater 

Telephone-Circuit 

Telephone-Transmitter 

Electrode  for  Telephone-Transmitters 

Fuse-Block 

System  of  Railway  Signaling 

DITTO 

Telegraphy 

Duplex  Telegraphy 

Way-Station  Quadruplex  Telegraphy 

Means  for  Transmitting  Signals  Electrically 

Telegraphy 

DITTO 

DITTO 

DITTO 

DITTO 

Telephone 

Railway-Telegraphy 

Telephone 

Speaking-Telegraph 

Telegraphy 

Manufacture  of  Incandescent  Electric  Lamps 

DITTO 

Telegraph 

Manufacture  of  Incandescent  Electric  Lamps 
DITTO 

Incandescent  Electric  Lamp 
Incandescent-Lamp  Filament 
Cut-Out  for  Incandescent  Lamps 


544.  102686  102786 

545.  110286  110686 

546.  110986  120686 

547.  110986  120686 

548.  112286  112986 

549.  112286  120686 

550.  112486  112986 

551.  112686  120686 

552.  112686  120686 

553.  120686  121586 

554.  120686  121586 

555.  120686  121586 

556.  121086  121686 

557.  121686  122286 

558.  121686  122786 

559.  122,086  122786 

560.  122086  122786 

561.  122186  122886 

562.  020787  030887 

563.  052487  061387 

564.  052487  061387 

565.  060187  060487 

566.  063087  070687 

567.  080987  081987 

568.  082687  082987 

569.  091387  092387 

570.  091487  092387 

571.  092687  093087 

572.  101787  102187 

573.  110587  120987 

574.  110987  111187 

575.  112287  112687 

576.  112287  112687 

577.  112287  112687 

578.  112987  010588 

579.  120487  122787 

580.  120587  010588 

581.  011788  013088 

582.  012188  013088 

583.  012188  013088 

584.  013088  020488 

585.  020288  020688 

586.  022088  030288 

587.  022088  030288 

588.  022088  030288 

589.  022088  030288 


484.184 
490,954 
438,308 
524,378 
365,978 
369,439 
384,830 
379,944 
411,020 

485.615 

485.616 
525,007 

369.441 

369.442 

369.443 

484.185 
534,207 
373,584 
468,949 

380.100 
476,983 
476,530 
377,518 

470.923 
545,405 

380.101 

380.102 

470.924 

563.462 
385,173 
506,215 

382.414 
386,974 
430,570 

382.416 

382.415 

382.462 
484,582 

434.586 

434.587 

382.417 
389,369 

382.418 

390.462 

394.105 

394.106 


Manufacture  of  Carbon  Filaments 

Manufacture  of  Carbon  Filaments  for  Electric  Lamps 

System  of  Electrical  Distribution 

DITTO 

DITTO 

DITTO 

Railway  Signaling 

Commutator  for  Dynamo-Electric  Machines 

Manufacture  of  Carbon  Filaments 

DITTO 

DITTO 

DITTO 

System  of  Electrical  Distribution 

DITTO 

DITTO 

Manufacture  of  Carbon  Filaments 
DITTO 

Dynamo-Electric  Machine 

Converter  System  for  Electric  Railways 

Pyromagnetic  Motor 

Pyromagnetic  Generator 

Incandescent  Electric  Lamp 

Magnetic  Separator 

Railway-Signaling 

System  of  Electrical  Distribution 

DITTO 

DITTO 

Electric  Conductor 

Method  of  and  Apparatus  for  Drawing  Wire 
System  of  Electrical  Distribution 
Method  of  Making  Plate  Glass 
Burnishing  Attachment  for  Phonographs 
Phonograph 
Phonogram-Blank 

Feed  and  Return  Mechanism  for  Phonographs 

System  of  Electrical  Distribution 

Phonogram-Blank 

Duplicating  Phonograms 

Electric  Generator 

Thermo-Electric  Battery 

Process  of  Making  Phonogram-Blanks 

Incandescing  Electric  Lamp 

Phonogram-Blank 

Process  of  Making  Carbon  Filaments 

Phonograph-Recorder 

Phonograph-Reproducer 
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EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


637.  020189 

638.  032289 

639.  032289 

640.  032289 

641.  040889 

642.  042589 

643.  061589 

644.  061589 

645.  061589 

646.  062989 

647.  071689 

648.  072089 

649.  072089 

650.  111489 

651.  121189 

652.  121189 

653.  011690 

654.  020890 

655.  020890 

656.  021490 

657.  042590 

658.  042990 

659.  042990 

660.  050690 

661.  051790 

662.  052490 

663.  052490 

664.  060290 

665.  070590 

666.  070590 

667.  070590 

668.  070590 

669.  080490 

670.  080990 

671.  080990 

672.  090690 

673.  091290 

674.  091390 

675.  102790 

676.  102790 

677.  102790 

678.  111790 

679.  111790 

680.  111790 

681.  111790 

682.  120190 

683.  120190 

684.  120190 


021689  406,576 
032589  414,759 
032589  462,540 
033089  414,760 
041089  430,278 
051189  438,309 
070289  423,039 
070289  426,527 
070289  430,279 
070289  506,216 
081089  414,761 
072989  430,280 
081089  437,426 
111889  465,972 
122789  443,507 
122789  513,095 
012090  434,588 
021790  437,427 
021790  465,250 
022090  434,589 
050590  438,310 
050590  437,428 
050990  437,429 
052490  454,941 
052490  436,127 
052790  484,583 
052790  484,584 
061090  436,970 
073090  453,741 
073090  454,942 
073090  456,301 
073090  484,585 
081290  456,302 
082890  476,984 
082890  493,858 
091090  457,343 
091590  444,530 
091790  534,209 
112190  476,985 
112190  500,280 
112190  541,923 
112190  457,344 
112190  460,123 
112190  500,281 
120390  541,924 
120390  500,282 
120390  575,151 
120390  605,667 


Phonogram-Blank 

Phonogram-Blank 

Incandescent  Electric  Lamp 

Phonograph 

Phonograph 

Method  of  Insulating  Electrical  Conductors 

Phonograph  for  Dolls  or  other  Toys 

Automatic  Determining  Device  for  Phonographs 

Voltaic  Battery 

Apparatus  for  Making  Glass 

Phonogram-Blank 

Magnetic  Separator 

Phonograph 

DITTO 

DITTO 

DITTO 

Magnetic  Ore-Separator 

Method  of  Making  Phonogram-Blanks 

Process  of  Extracting  Copper  Pyrites 

Propelling  Mechanism  for  Electric  Vehicles 

Lamp-Base 

Propelling  Device  for  Electric  Cars 
Phonogram-Blank 

Phonograph  Recorder  or  Reproducer 

Electric  Motor 

Phonograph  Cutting-Tool 

Phonograph-Reproducer 

Apparatus  for  Transmitting  Power 

Phonograph 

DITTO 

Phonograph-Doll 

Phonograph 

DITTO 

Expansible  Pulley 
Transmission  of  Power 
Magnetic  Belting 

Leading-ln  Wire  for  Incandescent  Lamps 

Incandescent  Electric  Lamp 

Trolley  for  Electric  Railways 

Phonograph 

DITTO 

Smoothing-Tool  for  Phonogram-Blanks 

Phonogram-Blank  Carrier 

Phonograph 

DITTO 

DITTO 

DITTO 

DITTO 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 
DATE  DATE  NUMBER 


TITLE 


685.  120190  120390 

686.  120190  120390 

687.  120690  121590 

688.  122090  011991 

689.  012091  012491 

690.  020491  020991 

691.  020491  022491 

692.  022491  030291 

693.  022491  030291 

694.  030491  032391 

695.  030491  032691 

696.  032091  032691 

697.  032091  040491 

698.  060391  060991 

699.  060391  060991 

700.  060391  060991 

701.  060391  060991 

702.  073191  081491 

703.  073191  081491 

704.  073191  081491 

705.  073191  082491 

706.  073191  082491 

707.  073191  082491 

708.  073191  082491 

709.  073191  082591 

710.  073191  082591 

711.  073191  090291 

712.  073191  100191 

713.  082891  100191 

714.  082891  100191 

715.  082891  100191 

716.  082891  100191 

717.  082891  100191 

718.  082891  100191 

719.  082891  100191 

720.  082891  100891 

721.  100891  101091 

722.  100891  101591 

723.  111091  111291 

724.  040592  041192 

725.  062792  070292 

726.  070992  072092 

727.  070992  072092 

728.  082492  082992 

729.  031593  031793 


610,706 

622,843 

609,268 

493,425 

476,992 

496,191 

470.926 

476.986 

476.987 
465,973 

470.927 
465,970 
468,950 

475.491 

475.492 

475.493 

475.494 

476.988 

476.989 
509,518 
465,251 
485,840 
493,426 
589,168 

470.928 

476.990 
484,183 
476,993 

470.929 
471,268 
472,288 

472.752 

472.753 

474.592 
498,385 

474.593 

470.930 
476,532 

491.992 

491.993 
564,423 

485.841 

485.842 
513,096 
509,428 


Phonograph 

DITTO 

DITTO 

Electric  Locomotive 
Incandescent  Electric  Lamp 
Phonograph 

Dynamo-Electric  Machine  or  Motor 
Means  for  Propelling  Electric  Cars 
Electric  Locomotive 
Armature  for  Dynamos  or  Motors 
Driving  Mechanism  for  Cars 
Armature  Connection  for  Motors  or 
Commutator-Brush  for  Electric  Mot 
Electric  Locomotive 
DITTO 


DITTO 

Electric  Railwi 
Lightning-Arre 
rnnriuctor  for 


ric  Railv 


Generators 
:ors  and  Dynamos 


Electric  Railway 

Method  of  Bricking  Fine  Ores 

Method  of  Bricking  Fine  Iron  Ores  . 

Apparatus  for  Exhibiting  Photographs  of  Moving  Objects 
Kinetographic  Camera 
Alternating-Current  Generator 
Electric  Meter 


Electrical  Depositing-Fvieter 
Electric-Arc  Lamp 
Magnetic  Separator 

Ore-Conveyer  and  Method  of  Arranging  Ore 
Dust-Proof  Bearing  for  Shafts 
Dust-Proof  FJournal-Bearing 
Ore-Screening  Apparatus 


Ore-Conveying  Apparatus 
Roller  for  Crushing  Ore  or  Other 


Material 


Dust-Proof  Swivel  Shaft-Bearing 


Dynamo-Electric  Machine 


Ore-Screening  Apparatus 

Cut-Out  for  Incandescent  Electric  Lamps 


Stop  Device 

Process  of  Separating  Ores 

Method  of  Magnetically  Separating  Ores 


Method  of  Magnetic-Ore  Separation 
Method  of  and  Apparatus  for  Mixing  Materials 
Composition  Brick  and  Method  of  Making  Same 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 

730.  052293  052493  513,097  Phonograph 

731.  121393  121993  567,187  Crushing-Roll 

732.  121393  121993  602,064  Conveyer 

733  .  051696  051996  865,367  Fluorescent  Electric  Lamp 

734'  012597  012797  604,740  Governor  for  Motors 

735’.  012597  012797  607,588  Phonograph 

736.  051497  061297  675,056  Magnetic  Separator 

737.  051497  071697  637,327  Rolls 

738.  051497  071697  672,616  Method  of  Breaking  Rock 

739.  051497  071697  676,618  Magnetic  Separator 

740.  061097  062997  605,475  Drying  Apparatus 

741.  061097  062997  605,668  Mixer 

742.  061097  062997  667,201  Flight  Conveyer 

743.  061097  062997  671,314  Lubricating  3ournal-Bearings 

744’.  061097  062997  671,315  Conveyer  ....... 

745  061097  062997  675,057  Apparatus  for  Screening  Pulverized  Material 

746!  022198  030598  713,209  Process  of  Duplicating  Phonograms 

747.  032198  032498  703,774  Reproducer  for  Phonographs 

748.  032998  033198  626,460  Filament  for  Incandescent  Lamps  and  Process 

of  Manufacturing  Same 

749.  041198  052398  648,933  Drier  . 

750.  041198  052398  661,238  Machine  for  Forming  Pulverized  Material  into  Briquets 

75l!  041198  052398  674,057  Grinding  or  Crushing  Rolls 

752.  041198  052398  703,562  Apparatus  for  Bricking  Pulverized  Material 

753!  041198  052398  704,010  Apparatus  for  Concentrating  Magnetic  Iron  Ores 

754".  091998  092498  659,389  Electric  Meter 

755.  020699  031799  648,934  Process  of  Screening  or  Sizing  Very  Fine  Materials 

756!  020699  031799  663,015  Electric  Meter 

757.  021099  031799  688,610  Phonograph  Recording  Apparatus  .  .  p,lrnn 

758.  022499  022799  643,764  Method  of  Reheating  Compressed  Air  for  Industrial  Purpo 

759!  032399  091699  660,293  Electric  Meter 

760.  041099  042499  641,281  Expanding  Pulley 

761.  061599  070199  727,116  Grinding-Rolls 

762.  091299  092199  652,457  Phonograph 

763.  102799  102899  648,935  Apparatus  for  Duplicating  Phonograph-Records 

764!  112499  120699  685,911  Apparatus  for  Reheating  Compressed  Air  for 

Industrial  Purposes 

765.  120999  121299  657,922  DITTO 

766.  010300  010900  676,840  Magnetic  Separating  Apparatus 

767.  010900  011100  660,845  Apparatus  for  Sampling,  Averaging,  Mixing,  and 

Storing  Materials  in  Bulk 

768.  010900  011100  662,063  Process  of  Sampling,  Averaging,  Mixing,  and 

Storing  Materials  in  Bulk 

769  012400  013100  679,500  Apparatus  for  Screening  or  Sizing  Very  Fine  Materials 


EDISON  PATENTS  BY  EXECUTION  DATE 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 

770.  022300  030700  671,316  Apparatus  for  Screening  or  Rescreening  Fine  Materials 

771.  032800  033100  671,317  Method  of  Screening  or  Rescreening  Fine  Materials 

772.  041000  041900  759,356  Method  of  Burning  Portland-Cement  Clinker,  &  c. 

773.  041000  041900  759,357  Apparatus  for  Burning  Portland-Cement  Clinker  &  c. 

774.  043000  050300  655,480  Phonographic  Reproducing  Device 

775.  043000  050400  657,527  Process  of  Making  Metallic  Duplicate  Phonograph-Records 

776.  043000  050800  667,202  Apparatus  for  Duplicating  Phonograph-Records 

777.  043000  050800  667,662  Process  of  Duplicating  Phonograph-Records 

778.  051500  061600  713,863  Process  of  Coating  Phonograph-Records 

779.  061100  062100  759,358  Magnetic  Separating  Apparatus 

780.  061100  070200  676,841  DITTO 

781.  072300  081800  680,520  Process  of  Making  Duplicate  Phonograph-Records 

782.  080100  080900  672,617  Apparatus  for  Breaking  Rock 

783.  081000  081800  676,225  Phonographic  Recording  Apparatus 

784.  092800  101500  703,051  Electric  Meter 

785.  101500  103100  684,204  Reversible  Galvanic  Battery 

786.  101500  103100  871,214  DITTO 

787.  122200  010801  704,303  DITTO 

788.  021801  030501  700,136  DITTO 

789.  022301  030101  704,304  DITTO 

790.  022301  030501  700,137  DITTO 

791.  051001  051701  704,305  Electrode  for  Batteries 

792.  061701  062001  678,722  Reversible  Galvanic  Battery 

793.  061701  062001  684,205  DITTO 

794.  061701  062001  692,507  DITTO 

795.  061701  062001  701,804  DITTO 

796.  061701  062001  704,306  DITTO 

797.  102401  110801  705,829  Reproducer  for  Sound-Records 

798.  102401  110801  831,606  Sound-Recording  Apparatus 

799.  122401  010202  827,089  Calcining-Furnace 

800.  021102  021402  734,522  Process  of  Nickel-Plating 

801.  092902  100302  727,117  Reversible  Galvanic  Battery 

802.  101302  102102  727,118  Process  of  Manufacturing  Electrolytically-Active 

Finely-Divided  Iron 

803.  111302  112802  721,682  Reversible  Galvanic  Battery 

804.  111302  112802  721,870  Funnel  for  Filling  Storage-Battery  Cans 

or  Analogous  Purposes 

805.  111302  112802  723,449  Electrode  for  Storage  Batteries 

806.  111302  112802  723,450  Reversible  Galvanic  Battery 

807.  111302  112802  754,755  Compressing-Dies 

808.  111302  112802  754,858  Storage-Battery  Tray 

809.  111302  112802  754,859  Reversible  Galvanic  Battery 

810.  111302  112802  764,183  Method  of  Separating  Mechanically-Entrained 

Globules  from  Gases 

811.  111302  112802  852,424  Secondary  Battery 

812.  111302  120502  802,631  Apparatus  for  Burning  Portland-Cement  Clinker 

813.  121802  010903  722,502  Means  for  Handling  Cable-Drawn  Cars  on  Inclines 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


814.  121802  010903  724,089  Means  for  Operating  Motors  in  Dust-Laden  Atmospheres 

815.  121802  010903  750,102  Electrical  Automobile 

816.  121802  010903  758,432  Stock-House  Conveyer 

817.  121802  010903  832,046  Automatic  Weighing  and  Mixing  Apparatus 

818.  121802  011303  873,219  Feed-Regulator  for  Grinding-Machines 

819.  121802  011303  1,014,818  Giant  Rolls 

820.  012203  012903  841,677  Apparatus  for  Grinding  and  Separating  Fine  Materials 

821.  013003  021103  790,351  Process  of  Duplicating  Phonographic  Records 

822.  013003  030503  772,647  Photographic  Film  for  Moving-Picture  Machines 

823.  013003  030503  831,269  Storage-Battery  Electrode-Plate 

824.  042703  050403  775,965  Dry  Separator 

825.  052503  052903  754,756  Process  of  Separating  Ores  from  Magnetic  Gangue 

826.  072003  072203  775,600  Rotary  Cement-Kiln 

827.  073003  080103  767,216  Apparatus  for  Vacuously  Depositing  Metals 

828.  073003  080103  796,629  Lamp-Guard 

829.  082503  082803  772,648  Vehicle-Wheel 

830.  100303  100503  850,912  Process  of  Making  Articles  by  Electroplating 

831.  100303  100503  857,041  Can  or  Receptacle  for  Storage  Batteries 

832.  111103  111303  962,081  Apparatus  for  Recording  Sounds 

833.  111603  111803  766,815  Primary  Battery 

834.  111603  111803  943,664  Sound-Recording  Apparatus 

835.  112003  112303  873,220  Reversible  Galvanic  Battery 

836.  120803  121003  898,633  Filling  Apparatus  for  Storage-Battery  Oars  &  c. 

837.  060804  061304  767,554  Method  of  Rendering  Storage-Battery  Gases  Non-Explosive 

838.  062004  062804  861,241  Portland  Cement  and  Process  of  Manufacturing  the  Same 

839.  062404  062904  800,800  Phonograph-Record  and  Method  of  Making  the  Same 

840.  062404  062904  821,622  Process  of  Cleaning  Metallic  Surfaces 

841.  062404  062904  879,612  Alkaline  Storage  Battery 

842.  062404  062904  880,484  Process  of  Producing  Very  Thin  Sheet  Metal 

843.  071204  072104  797,845  Sheet  Metal  for  Perforated  Pockets  of  Storage  Batteries 

844.  071204  072104  827,297  Alkaline  Battery 

845.  071204  072104  847,746  Electrical  Welding  Apparatus 

846  .  071804  081604  785,297  Gas-Separator  for  Storage  Batteries 

847.  081004  081604  861,242  Can  or  Receptacle  for  Storage  Batteries 

848.  081004  092804  821,032  Storage  Battery 

849.  082304  083004  970,615  Method  and  Apparatus  for  Making  Sound-Records 

850.  092604  092904  817,162  Process  of  Treating  Alkaline  Storage  Batteries 

851.  092804  092904  948,542  Method  of  Treating  Cans  of  Alkaline  Storage  Batteries 

852.  102904  110204  813,490  Cement-Kiln 

853.  102904  110204  821,624  Gas-Separator  for  Storage  Batteries 

854.  102904  110504  821,625  Process  of  Treating  Alkaline  Storage  Batteries 

855.  110104  110204  821,623  Storage-Battery-Filling  Apparatus 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


856.  021605  030105  879,859  Apparatus  for  Producing  Very  Thin  Sheet  Metal 

857.  031705  032005  80^,799  Apparatus  for  Perforating  Sheet  Metal 

858.  032305  032405  870,024  Apparatus  for  Producing  Perforated  Strips 

859.  032905  033005  821,626  Process  of  Making  Metallic  Films  or  Flakes 

860.  032905  033005  821,627  Process  of  Making  Metallic  Flakes  or  Scales 

861.  032905  033005  827,717  Process  of  Making  Composite  Metals 

862.  032905  033005  839,371  Method  of  Coating  Active  Material  with  Flake-Lik 

Conducting  Material 

863.  032905  033005  854,200  Process  of  Making  Storage-Battery  Electrodes 

864.  032905  033005  857,929  Storage-Battery  Electrode 

865.  032905  033005  882,144  DITTO 

866.  042605  042805  860,195  DITTO 

867.  042605.042805  862,145  Process  of  Making  Seamless  Tubular  Pockets  or 

Receptacles  for  Storage  Battery  Electrodes 

868.  042605  042805  976,791  Storage-Battery  Electrode 

869.  042805  042905  839,372  Phonograph  Record  or  Blank 

870.  051505  051605  813,491  Pocket-Filling  Machine 

871.  052005  052405  943,663  Horn  for  Talking-Machines 

872.  052005  052405  950,226  Phonographic  Recording  Apparatus 

873.  052005  052405  963,362  Apparatus  for  Recording  or  Reproducing  Sounds 

874.  052005  052605  821,628  Process  for  Making  Conducting-Films 

875.  091405  091505  1,012,250  Recording-Telephone 

876.  092805  092905  1,152,613  Method  of  Burning  Portland-Cement  Clinker 

877.  101005  101205  950,227  Apparatus  for  Making  Metallic  Films  or  Flakes 

878.  101205  101405  936,433  Tube-Filling  and  Tamping  Machine 

879.  101205  101405  956,317  Tube-Sealing  Machine 

880.  101605  101705  967,178  Tube-Forming  Machine 

881.  103105  110205  880,978  Electrode  Element  for  Storage  Batteries 

882.  103105  110205  880, 979  Method  of  Making  Storage-Battery  Electrodes 

883.  120605  120705  850,913  Secondary  Battery 

884.  120605  120705  914,342  Storage  Battery 

885.  010906  011006  858,862  Primary  and  Secondary  Battery 

886.  011906  012006  850,881  Composite  Metal 

887.  012406  012706  1,065,597  Cement-Burning  Kiln 

888.  022406  031906  964,096  Process  of  Electroplating 

889.  050706  050806  1,059,661  Manufacture  of  Portland  Cement 

890.  071306  071406  914,372  Process  for  Making  Thin  Metallic  Flakes 

891.  090406  090706  962,822  Crushing-Roll 

892.  091106  091306  923,633  Shaft-Coupling 

893.  091106  091806  962,823  Crushing-Rolls 

894.  102206  102406  930,946  Apparatus  for  Burning  Portland  Cement 

895.  110206  110306  898,404  Process  of  Making  Articles  by  Electroplating 

896.  111606  112606  930,948  Apparatus  for  Burning  Portland  Cement 

897.  111606  112606  930,949  DITTO 

898.  112306  112706  890,625  Apparatus  for  Grinding  Coal 

899.  112806  120306  948,558  Storage-Battery  Electrode 

900.  122806  010307  964,221  Sound-Record 

901.  122806  010307  1,024,839  Phonographic  Recording-Stylus 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


902.  011107  011707  936,267  Feed  Mechanism  for  Phonographs  and  Other  Machines 

903.  011107  011907  865,688  Process  of  Making  Metallic  Films  or  Flakes 

904.  011707  011807  936,525  DITTO 

905.  011807  011907  865,687  Process  of  Making  Nickel  Films 

906.  020807  030807  939,817  Cement-Kiln 

907 .  022307  030607  855,562  Diaphragm  for  Talking-Machines 

908.  022307  040407  975,339  Process  of  Duplicating  Talking-Machine  Records 

909.  022507  031607  939,992  Phonographic  Recording  and  Reproducing  Machine 

910.  022507  031607  1,078,264  Phonographic  Recording  or  Reproducing  Apparatus 

911.  022507  040207  941,630  Process  and  Apparatus  for  Artificially  Aging  or 

Seasoning  Portland  Cement 

912.  050807  051007  876,445  Electrolyte  for  Alkaline  Storage  Batteries 

913.  051507  051707  914,343  Process  of  Making  Storage-Battery  Electrodes 

914.  052807  053107  1,163,329  Filament  for  Incandescent  Electric  Lamps 

915.  061107  061407  861,819  Discharging  Apparatus  for  Belt  Conveyers 

916.  061107  061407  991,433  Bucket  Conveyer 

917.  061107  062607  954,789  Sprocket-Chain  Drive 

918.  061807  062007  909,877  Telegraphy 

919.  111907  112207  1,041,756  Conveyer 

920.  112507  112907  1,106,444  Fuel-Feeding  Apparatus 

921.  020408  020608  896,811  Metallic  Film  for  Use  with  Storage-Battery 

Electrodes  and  Process  of  Preparing  the  Same 

922.  020408  020608  909,167  Waterproofing-Paint  for  Portland-Cement  Buildings 

923.  020408  020608  940,635  Electrode  Element  for  Storage  Batteries 

924.  020408  020808  1,182,897  Apparatus  for  Recording  and  Reproducing  Motion  and  Sounds 

925.  031308  031808  896,812  Storage  Battery 

926.  031308  031808  996,625  Phonograph-Reproducer 

927.  031308  032008  999,762  Storage  Battery  and  Process  of  Treating  the  Same 

928.  031308  032308  944,481  Process  and  Apparatus  for  Artificially  Aging  or 

Seasoning  Portland  Cement 

929.  031308  032308  946,540  Storage  Battery 

930.  031308  032308  975,340  Phonograph-Reproducers 

931.  031308  032308  1,013,869  Bearing 

932.  031308  041708  947,806  Automobile 

933.  052708  060108  909,168  Waterproofing  Fibers  and  Fabrics 

934.  052708  060108  909,169  Waterproofing-Paint  for  Portland-Cement  Structures 

935.  060808  061108  993,294  Device  for  Feeding  Pulverulent  Material 

936.  060808  061108  1,019,440  Phonograph-Reproducer 

937.  060808  061108  1,046,159  DITTO 

938.  081008  081308  1,219,272  Process  of  Constructing  Concrete  Buildings 

939.  082008  111608  970,616  Flying-Machine 

940.  101008  101408  996,070  Rotary  Kiln 

941.  101008  101408  1,078,265  Process  of  Making  Phonograph-Records 

942.  111608  111908  964,097  Device  for  Viewing  Moving  Pictures 

943.  112108  112508  1,148,832  Means  for  Utilizing  the  Waste  Heat  in  Kilns 

944.  122108  122908  1,020,485  Phonograph-Reproducer 

945.  122208  122908  1,123,261  Mold  for  Concrete  Construction 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


946.  012709  020609  1,002,504  Crushing  and  Separating  Fine  Materials 

947.  021509  032709  930,947  Gas-Purifier 

948.  030209  030309  1,158,659  Phonograph-Record 

949.  030209  030309  1,158,660  DITTO 

950.  080709  081209  1,050,355  Phonograph 

951.  090809  091309  D40.527  Design  for  a  Phonograph-Cabinet 

952.  102609  102809  1,052,656  Phonograph-Reproducer 

953.  102609  102809  1,099,346  DITTO 

954.  102609  102809  1,099,347  DITTO 

955.  102809  102909  1,099,348  DITTO 

956.  110109  110309  1,036,470  Phonographic  Apparatus 

957.  120409  120809  1,056,517  Means  for  Reproducing  Sound 

958.  012610  012710  1,152,614  Phonographic  Recording  Apparatus 

959.  031910  032310  1,110,428  Process  of  Forming  Phonograph-Styli 

960.  041410  042010  1,019,441  Sound-Recording  Apparatus 

961.  050210  051210  1,041,983  Phonograph-Stylus 

962.  051310  052410  1,207,382  Primary  Battery 

963.  051910  052410  976,792  Storage  Battery 

964.  051910  052410  1,012,828  DITTO 

965.  053110  060210  1,046,414  Phonograph  Determining  Device 

966.  053110  060610  1,036,471  Storage  Battery 

967.  053110  060610  1,178,062  Moving-Picture  Apparatus 

968.  060710  060910  1,126,428  Sound-Recording  Apparatus 

969.  061310  061710  1,115,463  Electrode  Element 

970.  063010  070110  1,050,436  Apparatus  for  Producing  Rubber  Strips 

971.  063010  070110  1,083,353  Production  of  Perforated  Strips 

972.  070210  070710  1,167,637  Method  of  Utilizing  Waste  Heat  in  Kilns 

973.  100410  100710  1,099,241  Rectifier 

974.  101710  102010  1,142,507  Sound-Recording  Apparatus 

975.  110910  111410  1,119,141  Sound-Reproducer 

976.  120510  120710  1,184,332  Phonograph  or  Talking-Machine 

977.  120710  120910  1,110,382  Sound-Modifier 

978.  012511  012711  1,002,505  Composition  for  Sound-Records  and  Other  Objects 

979.  012511  012711  1,034,002  Storage  Battery 

980.  012511  012711  1,034,003  Battery-Cell  Container 

981.  012511  012711  1,083,354  Insulating  Compound 

982.  021511  021711  1,184,333  Phonograph  or  Talking-Machine 

983.  032211  032411  1,204,420  Sound-Box 

984.  040311  040511  1,078,266  DITTO 

985.  040311  040511  1,119,142  Sound-Record 

986.  040711  040811  1,083,355  Art  of  Forming  Chemical  Compounds 

987.  040711  040811  1,083,356  Storage  Battery 

988.  040711  040811  1,167,484  Production  of  Nickel  Hydroxid 

989.  050111  050911  1,050,629  Art  of  Separating  Copper  from  Other  Metals 

990.  051211  051811  1,050,630  DITTO 

991.  051611  051811  1,055,621  Reproducer 

992.  060811  061011  1,118,114  Method  of  Making  Molds  for  Sound-Records 

993.  061611  062111  1,016,874  Means  and  Method  for  Preventing  Depletion  of  Elect 


EDISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 

DATE  DATE  NUMBER  TITLE 


994 

995 

996 

997 

998 

999 
1000 
1001 
1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 
1011 
1012 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 
1021 
1022 

1023 

1024 

1025 

1026 

1027 

1028 

1029 

1030 


1032. 

1033. 

1034. 

1035. 

1036. 


Machine  for  Shaving  Sound  Records  or  Blanks 

Electroplating  Apparatus 

Dumping  Mechanism 

Alternating-Current  Rectifier 

Method  of  Producing  Tablets  for  Sound-Records 

Production  of  Finely-Divided  Metals 

Storage  Battery 

Method  of  Making  Sound-Record  Molds 
Charging  Storage  Batteries 
Phonograph-Record 
Means  for  Recording  Sounds 
Storage  Battery 

Electrical  System  for  Automobiles 
Means  for  Concentrating  Ores 
Receptacle-Filling  Machine 
Alternating-Current-Rectifying  System 
Contact  for  Electrical  Apparatus 
Process  of  Making  Screens  for  Projection 
Design  for  a  Cabinet 

Starting  and  Current-Supplying  System  for  Automobil 

Phonograph  or  Talking-Machine 

DITTO 

Celluloid  Record-Blank 
Coating  Apparatus 
DITTO 

Mold  or  Transfer  Plate 
Sound-Record  Tablet 
Means  for  Recording  Sounds 

Method  of  Presenting  the  Illusion  of  Scenes  in  Colors 
Friction  Speed-Governor 
Sound-Modifying  Device 
Storage  Battery 

Method  of  Making  Phonograph-Records 
Production  of  Electrode  Elements 
Mold  for  Sound-Records 
Electric  Safety-Lantern 

Composition  of  Matter  for  Sound-Records  or  the 
Like  and  Process  of  Making  the  Same 
Battery-Tray 
Projectile 

Method  and  Means  for  Improving  the  Rendition  of 

Musical  Compositions 

Projectile 

DITTO 

Tube  Filling  and  Tamping  Machine 


•DISON  PATENTS  BY  EXECUTION  DATE 


EXEC  APL  PATENT 
DATE  DATE  NUMBER 


TITLE 


1037.  092116  100216  1,283,706 

1038.  011617  011817  1,326,854 

1039.  011617  012017  1,266,780 

1040.  060117  060717  1,248,468 

1041.  062617  062917  1,292,277 

1042.  102318  102618  1,425,183 

1043.  011419  011819  1,377,192 

1044.  011519  012319  1,377,193 

1045.  042419  043019  1,411,425 

1046.  061219  061719  1,371,414 

1047.  061819  062119  1,359,972 

1048.  062419  070319  1,369,271 

1049.  062519  070319  1,417,463 

1050.  080119  080519  1,369,272 

1051.  082819  090519  1,402,751 

1052.  091319  091619  1,379,088 

1053.  092419  092919  1,364,359 

1054.  093019  100419  1,379,089 

1055.  110319  110619  1,386,095 

1056.  112819  120219  1,410,391 

1057.  120919  121119  1,425,458 

1058.  120919  121119  1,456,687 

1059.  061420  061620  1,377,194 

1060.  070820  071620  1,417,464 

1061.  082320  082620  1,425,184 

1062.  123120  010521  1,489,240 

1063.  092621  092821  1,488,480 

1064.  020822  021122  1,492,023 

1065.  042522  042622  1,488,481 

1066.  062322  062822  1,678,246 

1067.  020523  020823  1,495,580 

1068.  051123  051423  1,651,196 

1069.  052323  052523  1,546,573 

1070.  052323  052523  1,559,562 

1071.  062823  070623  1,600,722 

1072.  111223  111423  1,583,783 

1073.  022024  022624  1,599,121 

1074.  022524  031224  1,526,326 

1075.  101524  101724  D66,227 

1076.  101524  101724  D66.228 

1077.  101524  101724  D69.068 


Para-phenylene-di-amin  Substance  and  Process 
Relating  Thereto 

Apparatus  for  the  Production  of  Concrete  Structures 

Storage  Battery 

Celluloid  Record-Blank 

Swaging-Machine 

Transmitter 

Production  of  Molded  Articles 

DITTO 

DITTO 

Nickel-Plating 

Electroplating 

Cleaning  of  Metallic  Surfaces 
Mold 

Process  of  Molding 

Storage-Battery  Electrode  and  the  Production  of  Same 
Storage  Battery 

Protecting-Varnish  for  Electrodes  of  Electrolytic  Cells 

Production  of  Thin  Metallic  Sheets  or  Foils 

Electrode  Element  for  Galvanic  Batteries  and 

Method  of  Producing  Same 

Protective  Coating  for  Steel  and  Iron 

Stylus  Mounting 

DITTO 

Storage  Battery 

Production  of  Thin  Metal  Sheets  or  Foils 
DITTO 

Voltaic  Battery  and  the  Production  of  Electrode 
Elements  Therefor 

Regeneration  of  Alkaline  Storage-Battery  Elements 
Sound  Record 

Regeneration  of  Storage-Battery  Elements 
Production  of  Alkali-Metal  Compounds  from 
Silicates  Containing  Them 
Method  of  Producing  Chlorinated  Rubber 
Storage  Battery 

Production  of  Disk  Phonograph  Records 
Storage  Battery 

Mounting  for  Diamonds  and  the  Like 
Centrifugal  Speed  Governor 

Production  of  Depolarizing  Agent  for  Voltaic  Battery 
Storage  Battery  ,  „ 

Design  for  a  Grille  for  Phonograph  Cabinets 
DITTO 

Design  for  a  Phonograph  Cabinet 


EDISON  PATENTS  WITH  JOINT  INVENTORS 


EXEC  ISSUE  PATENT 

DATE  DATE  NUMBER  JOINT  INVENTOR 


1.  091669  042670 

2.  041270  060770 

3.  022475  111675 

4.  072880  032981 

5.  102180  022281 

6.  072681  071992 

7.  100482  103083 

8.  111083  030286 

9.  020984  031785 

10.  102184  030490 

11.  010285  042786 

12.  032785  100586 

13.  032785  112292 

14.  122285  101490 

15.  122885  100586 

16.  102686  010592 

17.  112486  061988 

18.  011690  081990 

19.  041099  011600 

20.  042605  112210 

21.  101605  081610 

22.  062519  052322 


102,320  Frank  L.  Pope 

103,924  Frank  L.  Pope 

169,972  Charles  Batchelor 

239,372  Charles  Batchelor 

238,098  Edward  H.  3ohnson 

479,184  Patrick  Kenny 

287,525  Charles  L.  Clarke 

337,254  Sigmund  Bergmann 

314,115  Patrick  Kenny 

422,577  Ezra  T.  Gilliland 

340,709  Ezra  T.  Gilliland 

350.234  Ezra  T.  Gilliland 

486,634  Ezra  T.  Gilliland 

438,306  Ezra  T.  Gilliland 

350.235  Ezra  T.  Gilliland 

466,400  John  F.  Ott 

384,830  Ezra  T.  Gilliland 

434,588  William  K.L.  Dickson 

641,281  Charles  M.  Johnson 

976,791  Jonas  W.  Aylesworth 

967,178  John  F.  Ott 

1,417,463  Charles  G.  Kircher 


composes  tho  chemicals,  thereby  discoloring 
tlio  paper  in  contact  with  the  types,  and  thus 
produces  tlio  printing. 

When  tho  cylinder  p  comes  over  tho  two 
names — Maun,  Mann— the  cnricnt  from  polo 
e  through  switch  e  and  wire  i  to  the  types  bear¬ 
ing  tho  name  on  tho  left  becomes  completed 
through  tho  paper,  with  cylinder  p,  wire  r,  and 
pole  <f,  and,  discoloring  tho  paper,  produces 
tho  namo  Mann  on  tho  paper;  bat  there  is  no 
connection  of  tho  other  namo  Mann  to  the 
right  with  tho  switch  and  polo  c;  consequently 
no  decomposition  takes  place,  and  no  name 
shown. 

Tho  roller  p  passing  on  and  tearing  tho 
types  the  circuit  becomes  broken ;  but  as  soon 
as  the  rollers  q  <f  como  in  contact  with  the 
metallic  strips  o  o'  the  circuit  from  polo  e 
through  the  switch  r,  wire  i  i",  strip  o',  and 
through  roller  if,  magnet  r",  wire  t  and  u  to 
pole  it,  becomes  closed,  the  armature  r"'  at¬ 
tracted  the  escapement  iri,  nud  with  it  the 
pointer  T1  moved  forward,  and  here  one  nega¬ 
tive  vote  recorded,  &c. 

Tims,  it  will  bo  seen,  tho  names  of  all  tho 
voters  are  printed  on  their  respective  heads, 
and  also  the  whole  number  of  votes  eonnted 
in  an  instant,  or  ns  long  as  it  will  require  time 
to  roll  thecylinderpovcr  the  types  containing 


tho  list  of  all  the  names  in  metallic  types,  with 
more  dispatch  and  accuracy  than  it  can  pc* 
sibly  be  done  in  any  other  way. 

Having  thus  fully  dcscrilied  niv  invention, 
what  I  claim  as  new,  nnd  desire  to  secure  by 
Letters  Patent,  is — 

1.  Tlio  combination  of  a  switch  or  switch® 
e  <f,  types  nnd  cylinder  />,  with  an  clcetriclat- 
tcry,  connected  nnd  oj>cr.itiiigMilMlaiitiallya! 
and  for  tho  purpose  set  forth. 

Tho  combination  of  switch  c,  strips  os’, 
tyjics,  nnd  the  separated  and  insulated  rollon 
q  o',  magnets  t  r",  armature,  csca|>cme»t, 
pointer,  anil  dial  ■  plate,  with  the  battery  i, 
connected  nnd  o|>cratcd  substantially  as  and 
for  the  purjiosc  above  dcscrilwd. 

3.  Tlio  combination  of  switch,  types,  cy Ho¬ 
sier  p,  rollers  q  if,  strips  o  o',  and  insulators j 
/,  magnets  r  r",  armature,  Ac.,  constructed  is 
the  manner  and  for  the  purpose  nlmvo  sped- 
(led. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

THOMAS  A.  KHISoy. 

Witnesses: 

Cabbou.  1».  Wbioht, 

M.  S.  0.  Wti.HK. 


T.  A.  EDISON. 
Printing  Telegraph. 


A  Sheets— Sheet  A. 


No.  4,166. 


Reissued  Ocl  25,  1870. 


United  States  Patent  Office, 


THOMAS  A.  KIMSOX.  OI'  NEWARK.  NEW  .IKItSEY,  ASSIGNOR,  ItY  MESNE 
ASSIGNMENTS,  TO  Till:  (iOI.ll  AX1>  STOCK  TKLKOItAI'II  COMPANY. 

IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 
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United  States  Patent  Office, 


THOMAS  A.  EDISON.  OF  NEW  YORK,  N.  Yn  ASSIGNOR  TO  SAMUEL  S.  LAWS 
OF  SAME  PLACE. 


IMPROVEMENT  IN  PRINTING-TELEGRAPH  APPARATUS. 


saiil  paw  Is  an-  locked  in  Rear  with  the  ratchet, 
anil  that  I iy  the  action  of  the  two  pawls  n  tiiti- 
form  strpliy-step  movement  can  be  impart  oil  to 
the  ratchet  in  either  direction  with  ease  ami  fa¬ 
cility,  the  mechanism  required  for  this  imrixise 
being  exeeeilinplv  simple,  and  not  liable  to  Ret 
out  of  repair,  and  the  type-wheel  or  ratchet  is 
held  in  position,  when  at  rest,  by  means  of  a 
Rmduated  or  adjustable  friction,  instead  of 
■  holding -pawls.  The  inventiou  consists  also 


the  line  without  danger  ofdisturbiiiR  the  now 
if  of  any  of  the  other  magnets. 

o  In  the  drawings,  the  letter  A  designates 

ti  bed  plate,  from  which  rises  an  arm,  11,  whii 

d  Kcdrtt **!' °r,  ot,"-'r"isc r*tf><ll.v £ 

e  this  arm  B  is  boreil  out  to  form  a  liearing  f 
•C  tvpcwli  ^'ic'  0'j°-IC,l"t  >*  mounted  t] 

t.  the  ratchet-wheel  D,  saiil  shaftbrftlg  Htted ' 
its  bearings  so  that  it  turns  freely  therein;  b 
s  sittlicient  friction  is  scouted  hv  adjustin''  tl 
i.  position  of  the  type-wheel  to  retain  it  in" at 
u  position  into  which  it  tuny  be  brought.  Tii 
i-  friction  may  be  obtained  and  regulated  by  tl 
*  procure  of  an  adjustable  spring  upon  tl 
ratchet-shaft,  or  some  part  carried  a  rout: 
thereby.  The  ratchet-wheel  D  is  star-shape 
or  double  acting,  and  it  is  acted  ujK)n  by  tw 
pawls  or  clicks,  6  c,  which  arc  pivoted  to  level 
E  F.  extending  from  the  armatures  G  II  i 
two  electro  magnets,  I  J.  Said  levers  have 
common  fulcrum  on  the  pivot  or  stud  rf,  whe 
is  rigidly  secured  in  the  arm  B,  nud  the 
armatures  and  electro-magnets  are  arrange 
in  such  relation  to  said  levers  and  to  tli 
ratchet-wheel  that,  by  alternately  closing  an 
opening  the  circuits  through  said  electro-maf 
nets,  the  levers  E  F  are  caused  to  oscillate  in  oj 
posite directions, and  that,  by  theuction  ofonec 
the  clicks,  the  ratchet-wheel  assumes  a  step-bj 
step  movement  in  one  direction,  while  thcothe 
click  produces  a  step-by-step  movement  of  th 
ratchet-wheel  in  the  opposite  direction.  The  ik 
ratchet  wh^  *pCkS  rel,,t|i®u  to  thetectI>  of  tli 
f A.  a\  whi?bnre°s^red  ’i.t'aS'  K.’tba 
is  rigidly  attached  to  the  eml  of  the  arm  13 
The  pins  r  ami/  aet  on  projections  on  tho  in 
ner  edges  of  the  clicks  b  ami  c,  and  if  the  lever 
E  ami  F  arc  forced  hack  bv  the  action  of  thei 
springs  i  and  j,  said  pins  lift  and  hold  th, 
points  of  the  clicks  out  of  the  path  of  tin 
ratchet-teeth ;  and  if  either  of  the  armature: 
is  attracted,  and  its  lever  caused  to  move,  tin 
pawls,  being  released  of  the  pins  e  and/,  an 
thrown  in  gear  with  the  ratchet-teeth  by  tin 
action  of  their  springs,  and  the  stop-pin  g  or  J 
acts  against  the  outside  edge  of  tho  corns 


The  electrtHiiapiete  I  nn< 
the  arm  B,so  that  they  sirs 
c:isj-  access  can  lie  had  to 
connections. 

In  order  to  throw  all  ‘In 
lino  in  unison,  a  “unison 
snch  as  described  in  tln>  a 

Laws  for  a  patent  on  print 
>n  the  Patent  Oillee  Jami 
unison-lever  is  hinged  to  a 
is  firmly  secured  to  the  m 
said  lever  is  attached  them 

arate  electro-magnet,  31,  wl 
the  bracket  It.  The  lower, 
l,00k‘  («e 
aren  t  through  the  eleetro-m 

th'shoofc  is  thrown  in  the 
J'*!0'1  Projects  from  the  sin 
and., )so  that  the  motion  of 
I>ed  as  soon  as  the  pin  m  com 
the  nnisou-ievcr.  The  pins 
instruments  in  a  line  are  n,a 
tteafron*} !°  *  cor,ail>  typ 
;  1 

Rsa-aicsafi 


Telegraph  Switch, 


Patented  Nov.  9,  1869. 


No.  96,681. 


sW’  JCrmeiiiar': 
tyVaJJiM/  afj(0>H«i  A  Edtto* 


United  States  Patent  Office, 


THOMAS  A.  EDISON",  OF  NEW  YOIiK,  N.  Y. 

AUTOMATIC  ELECTRICAL  SWITCH  FOR  TELEGRAPH  APPARATUS. 


,  forming [.art  of  Ix-llrm  fati-nt  No.  OG.CRI,  .lalc.l  XorriiiWr  S,  1-0. 


it  kumvii  that  I,  Tnoji.is  A.  EuiSfi.  ,  .. 
y.  rmmty,  and  State  of  New  York,  have 
'•d  a  new  and  useful  Improvement  ' 


i-  Electrical  Switches;  and  Ido  h„...- 
by  declare  the  following  to  be  a  full,  clear,  and 
exact  description  thereof,  which  will  cnablu 
those  skilled  in  the  art  to  make  and  nso  tho 
same,  reference  being  had  to  tho  accompany¬ 
ing  drawing,  forming  part  of  this  specifica¬ 
tion,  in  which  drawing — 

Figure  I  represents  n  plan  or  top  view  of 
this  invention.  Fig.  2  is  a  longitudinal  scc- 


Similar  letters  indiente  corresi>omlingpnrts. 

This  invention  relates  to  a  certain  novel  — - 
rangement  of  branches  of  one  line  of  wire,  ... 
combination  with  a  vibratory  armature  and 
its  imbrued  switch-magnet,  in  such  a  manner 
that  by  passing  a  current  through  tho  coils  of 
the  .switch- magnet  in  cither  direction,  i.  e., 
positive  or  negative,  the  i>olarity  of  one  of  tho 
lHiies  thereof  is  neutralized,  anil  the  other  is 
augmented  and  attracts  amt  holds  tho  vibra¬ 
tory  armature,  so  that  one  of  the  branch  wires, 
or  sets  of  branch  wires,  is  automatically 
switched  out  of  tire  circuit,  and  the  wholo 
current  is  made  to  pass  with  undivided  and 
undiminished  force  through  tho  other  branch 
wire  or  wires,  whose  connection  is  funned  and 
maintained  by  tho  nniinturc,  and  thus  ono 
single  current,  by  reversal,  can  bo  made  to 
pass,  without  any  diversion  or  loss,  indiffer¬ 
ently  through  one  branch  wire,  or  set  of  branch 
wires,  and  another,  at  the  will  of  the  operator. 
For  instance,  one  branch  may  bo  nsed  for  op¬ 
erating  a  tyiHMvheol,  and  the  other  for  print¬ 
ing  therefrom  in  a  printer,  or  for  ojicmting 
two  different  machines,  or  for  effecting  ad¬ 
vance  and  retrograde  movements  in  tho  same 
machine,  and  in  a  great  variety  or  other  ways, 
so  that  one  circuit  lues,  in  many  useful  respects, 
the  power  of  two  ordiuaiy  ones. 

.  Tho  “iMdurizcd  switch-magnet,”  which  I  use 


t  my  pt 


Iar  to  the  ••  polarized  relay,”  described  in  Let¬ 
ters  Patent  for  a  printing-telegraph,  granted 
,0 '“0  June  22,  1  Stitt,  and  numbered  Ul,527. 

flic  polarized . switch-magnet  consistsofaiHtr- 
nmuent  magnet.  A, bent  in  thofonnofthclettcr 
L.  On  the  horizontal  shank  of  this  L-shnpcd 


vibrating  armature  C,  which  extends  throngh 
between  the  ends  of  tho  electro  magnets  B  IP, 
and  is  so  arranged  that  it  can  freely  vibrate 
between  said  ends  or  poles  and  bo  attracted 
by  either  one  or  the  other,  as  will  lie  presently 


explained. 

From  the  armature  C  extends  an  arm,  a, 
through  between  the  posts  b  V,  which  carry 
adjusting-screws  c  d,  and  to  the  sides  of  tho 
arm  a  are  secure,!  weak  springs  d  <V,  go  that 


if  the  armature  is  in  a  central  position  said 
springs  will  be  in  contact  with  the  points  of 
both  tho  screws  e  d;  bnt  as  soon  as  the  arma¬ 
ture,  attracted  by  cither  coro  of  tho  electro¬ 
magnet,  passes  this  central  point  in  its  transi- 
4:—i,  tho  contact  between  ono  of  the  springs 
"  >V  nml  tho  corresponding  screw  <i  or  d 


will  bo  broken. 

It  is  obvious  that  if  the  upright  shank  of 
tho  permanent  magnet  represents  tho  north 
pole,  and  the  horizontal  shank  tho  south  pole, 


tho  polarity  or  both  soft-iron  cores  of  tho  elec¬ 
tro-magnet  will  also  bo  sontb,  while  tho  po¬ 
larity  of  tho  soft-iron  vibratoiy  armature  will 
bo  north;  bnt  if  an  electric  current  is  passed 


throngh  tho  electro  magnet  I!  B',  which,  bi 
"wn  action,  would  convert  tho  core  of  i. 
tho  north  pole,  anil  tho  coro  oflP  into  tho 
south  polo,  tho  iwlarity  of  the  coro  II  received 
from  the  permanent  magnet  will  thereby  be 
neutralized  and  tho  polarity  of  the  coro  IP  in¬ 
creased,  and  the  armature  C  will  bo  attracted 
by  tho  coro  B',  and  tho  spring  d  will  bo  thrown 
nud  kept  out  of  contact  with  its  screw  c,  as 
long  ns  the  current  operated  with  continues 
to  bo  of  tho  same  polarity. 

Tho  polarized  switch-magnet  connects,  by  a 
wire,  ID,  with  two  keys,  K  K',  one  of  which 
will  throw  upon  tho  lino  a  positive  and  tho 
other  a  negative  current  from  tho  battery. 
Tho  wire  10  is  secured  in  the  post  t  from  which 
a  wire,  11,  extends  to  one  end  of  tho  helix  of 
tho  electro-magnet  B  IP.  The  other  cud,  12, 
of  this  helix  is  connected  with  nml  continues 
tho  circuit  through  the  vibrating  armature 
Tho  posts  b  V,  which  carry  tho  niljiisting- 
scrcws  c  d,  connect,  by  wires  13  and  1-1,  with 
posts  ^  fj  and  from  these  posts  extend  tho 
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Specification  forming  put  of  Letter.  Patent  No.  102,840,  dated  April  «C, 1670. 


To  all  ichom  it  way 
lie  it  known  th:i 
Eliznlictli,  in  the  e 


I  Irtoftii  ,H  1 1  t  -  1  «  1  U  0  1  c  l'tl  1  ^cproxi '  ,C  'r°r  ,b  ctr  -ith 

SaSrrB  EH?S#SSS 

of  receiving  and  recording  communications  in  litnitctl.  The  arm  1)  is  constructed  of  brass 
automattcallv-  pcnted  character  at  a  much  or  other  non  -  magnetic  metal,  in  order  to  i.re- 
bvMhc^  'mstnini'i'.iIts^iM^eoi11  °"ml  •,n,ftif,,!lc  yent  the  inductive  magnetic  action  ftom  cx- 
Simie  roi  lt?a  w. .  i-  .  .  ’utc  ,Uo  teIH,"‘B  bci'on'1  tIlc  poltw  S' X"  of  the  electro- 

2“  JSl mnM  o  d  I  V!  1  1  bT.",u;  ,lsc,of  0,IC  mm*t  E.  The  screw-stops  <1  and  ,V  are  sup. 
fnro  1 1,aM?"cs>  'vl,lth  lins  licrcto-  ported  by  a  brass  standard,  A.  Upon  this 

UuSfi?  t,ie  ,,s<;  «*  two  or  more  wires,  or  standstill  is  secured  a  shaft,  f.  Fig.  4,  mx>» 
.1  luc.ll  battery,  or  liotli,  in  connection  with  which  is  arranged  a  sleeve,  //,  earnin''-  a 
rael.. nstn.me.it.  ratchet-wheel,  II,  and  a  typ?.ASft  »!«« 

In  the  accompauriiig  drawings,  1-  ignre  1  is  a  the  circumference  of  which  tvpc-whcci  are  cn- 
Hiieeicvation  ot  the  receiving  apparatus.  Fig.  .graved  such  letters,  numerals,  or  other  el.ar- 
wl.l  i  i  -  of  Ilic  same,  the  t.v|ic-  acters  as  may  bo  required.  The  eharactcre  on 

..f  r  r,il"0':,;,1•  1 W- ;i  w  a  plan  view  the  type-wheel  are  supplied  with  ink  bv  means 

{‘Ortm.'i  of  said  apparatus.  Fig.  4  is  a  of  a  fountain  ink-roller,  I,  secured  to  a  mova- 
.Lvl.  .  Vlc"'i  showing  the  details  of  the  es-  ble  ami  attached  to  the  standard  A.  The  vi- 
capciiient  in  said  apparatus.  Fig.  5  is  a  plan  brating  ana  I>  carries  a  curved  bar,  F,  to  the 
.liaL01  *.•  S  l,tt0<!  Prosser;  anil  Fig.  G  is  a  extremities  of  which  aro  pivoted  pawls  h  and 
•,  luol'i"  <  l:'rT""i  showing  the  arrangement  of  /.',  which  act,  respcctlrcly,  at  opposite  points 
•  number  ot  instruments  located  at  different  upon  the  circuinference  of  the  ratchet-wheel 
;  ,0,,s.  and  placed  in  the  same  electrical  cir-  II,  as  shown  iu  Figs  -  and  4.  Tl.e  inovc.iie.it 
>  oit'riilml  simultaneously  in  unison  by  a  of  said  pawls,  and  consequently  that  of  the 
battery  placed  at  one  isiint  in  tl.e  circuit.  wheel  II,  is  limited  by  the  adjustable  screw- 
femti.11*  ,tl,'rs  ro(*M' to  lil<u  parts  in  tl.e  dif-  stops  i  i',  by  the  end  of  the  said  pawls  falling 
rent  figures.  in  tl.o  spaces  of  the  wheel  II  and  its  upper 

1  ir  i  ,s-  fi-Sand  .1,  designates  a  perpeudieu-  beveled  edgo  subsequently  coming  in  contact 
ar  electro -  jnagnet,  composed  of  two  cores  of  with  the  stop  i  or  i',  which  limy  lie  adjusted 
,  .  lr011  united  below  iu  the  ordinary  manner  so  as  to  allow  of  any  desired  amount  of  move- 
A  a  cross-bar,  c,  also  of  soft  iron.  Tl.e  north  incut  of  the  said  pawls  h  and  I.',  and  the  pawls 
C°.  of  an  angular  licit  permanent  magnet,  X  aro  kept  in  contact  with  the  teeth  of  the 
■-|1S  Screwed  to  the  cross-bar  r,  to  which  it  ratchet-wheel  by  springs  jf;  but  we  will  here 
'onimuiucates  north  polarity  beyond  the  point  remark  that  the  itawls  h  and  h ’  may  be  made 
oi  contact,  and  also  to  lwth  the  cores  and  of  spring  steel,  and  so  arranged  as  to  nuto- 
jw.es  of  thu  electro-magnet  1C.  The  soft-iron  math-ally  bear  ill  the  interdental  spaces  of  the 
longue  (-  is  supported  upon  a  pivot,  n,  in  a  wheel  I,  in  which  case  the  springs  jf  may  of 


r  the  other.  All  arm,  I>,  projects  from 
ail  of  the  tongue  C,  passing  between 
•stops  d  and  tl',  by  means  of  which  screw- 


side  elevnt . of  the  receiving n 

-  is  an  cml  elevation  of  the  .- 
wheel  being  removed.  Fi-.  ft 
•if  a  portion  of  said  upparatu 
iletachcd  view,  showing  the  ill 
capement  iu  said  apparatus, 
view  of  the  slotted  presserj  a 
skeleton  diagram,  showing  the : 
a  number  of  instruments  local 
.stations,  and  placed  iu  the  sain 
'•a.t,  operated  simultaneously  i 
batter}- placed  at  one  point  in  t 
Similar  letters  refer  to  like  l. 
feront  figures. 
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lto  it  known  tlmt  I,  Thomas  A.  Edison,  of 
the  city  of  Sew  York,  in  the  comity  anil  State 
of  Sew  York,  have  invented  certain  new  and 
useful  Improvements  in  Electro-Motor  Escaiic- 
liu-nts;  and  I  do  hereby  declare  that  the  follow- 
ing  is  a  full,  clear,  ami  exact  description  there¬ 
of,  reference  Iwing  had  to  the  accomjianying 
drawing, which  forms  part  of  this  specification. 

The  object  of  this  invention  is  to  provide  a 
novel  and  efficient  means  whereby  an  inter¬ 
mittent  rotary  motion  in  one  direction  may  lie 
communicated  to  a  wheel  and  shall  by  tho  vi¬ 
brations  of  the  armatureof  all  electro-magnet, 
while  at  the  same  time,  by  simply  suspending 
the  action  of  the  electro  -  magnet,  tho  said 
wheel  nnd  shaft  may  bo  securely  held  at  any 
desired  point  in  its  revolution. 

In  the  accompanying  drawing,  which  is  a 
front  elevation  of  my  invention,  A  designates 
a  wheel  mounted  upon  a  shaft,  a.  and  pro¬ 
vided  with  ratchet  -  shaped  teeth  ti|H>n  its 
periphery-  I!  is  a  forked  lever,  which  is  mov- 
nblo  upon  the  pivot  or  arbor b,  and  is  provided 
with  two  spring  pawls  or  clicks,  C  and  1), 
which  engage  with  tho  teeth  of  the  wheel  A 
nt  two  opposite  points  or  sides  of  its  periph¬ 
ery.  E  ami  F  are  stops  secured  to  or  formed 
upon  tho  forked  lever  1!,  and  these  stops  ate 
so  arranged  as  to  act  alternately  nt  opposite 
points  upon  the  teeth  of  the  wheel  A,  as  will 
bo  hereinafter  described.  (!  is  an  electro¬ 
magnet,  the  armature  II  of  which  is  secured 
to  the  lever  1!.  8  is  a  retracting-spring,  which 
retains  tho  lever  I!  in  the  imsition  shown  in 
tho  drawing  when  the  clcctro-magiict  11  is 
not  in  action. 

The  manner  in  which  this  device  operates 
is  as  follows:  When  a  current  of  electricity 
passes  through  the  coil  of  tho  electro-magnet 
(1  its  attraction  lor  the  armature  II  causes  tho 
lever  11  to  be  moved  toward  said  magnet. 
Tho  pawl  or  click  1)  engages  with  a  tooth  of 
tho  wheel  A,  and  causes  it  to  revolve  in  tho 
direction  shown  by  tho  black  arrow  until  its 
motion  is  arrested  by  tho  stop  E  coming  in 
contact  with  another  of  its  teeth,  ils  shown  in 
tho  drawing.  The  click  1)  nt  tho  samo  time 


no  longer  exerted  upon  the  armature  U,  an 
tho  spring  S  causes  tho  lover  11  to  return  I 
its  normal  imsition. 

During  tho  latter  movement  a  reverse  a 
tion  takes  place  by  means  of  the  click  1)  an 
the  stop  F,  the  effect  of  which  is  to  ndvnm 
the  wheel  A  still  farther  in  tho  same  directiii 
ns  before.  This  action  may  be  repeated  ii 
definitely,  nnd  an  intermittent  rotary  inotic 
communicated  to  the  wheel  A  bythovibratic 
of  tho  armature  II  of  tho  electro-magnet  G. 

When  the  lever  11  is  at  rest  nt  either  e 
trcinity  of  its  vibration,  one  of  the  stops,  K  i 
F,  rests  between  two  teeth  of  the  wheel  A,  tin 
holding  it  in  tho  desired  imsition  until  tl 
lever  is  again  moved. 

Tho  ratchet-wheel  and  escapement,  win 
arranged  as  described,  may  bo  placed  niton 
shaft  midway  between  tho  bearings  of  sa 
shaft  without  necessarily  being  placed  clo 
to  the  framo  in  order  to  accommodate  tl 
stops.  In  tho  construction  nnd  operation 
printing  and  dial  telegraphs  this  is  often 
great  advantage. 

This  improved  escapement  has  several  ii 
portrait  advantages  over  thoso  employing  rig 
pawls  or  clicks  pivoted  or  hinged  to  tho  levi 
of  the  armature,  and  having  screw-stops  a 
taclicd  to  the  frame.  For  instance,  the  jarrii 
and  vibrating  caused  by  the  rapid  movemen 
of  the  lever  in  such  abovc-referred-to  devic 
has  a  tendency  to  continually  loosen  the  pivo 
or  screws  by  which  the  pawls  or  clicks  are  ii 
taclicd  to  the  lever,  and  the  same  effect  is  pr 
duccd  upon  screw-stops- when  arranged  npc 
the  frame,  thereby  throwing  the  apparati 
out  of  proiicr  adjustment. 

By  the  use  of  spring  pawls  or  clicks  perm 
ncutly  attached  to  the  lever,  and  by  arrangii 
the  stops  upon  the  lever  so  as  to  form  a  pa 
thereof,  as  in  my  present  cscaiienicnt,  all  da 
gcr  of  tho  apparatus  being  thrown  out  of  in 
justnient  by  tho  loosening  of  any  of  tho  par 
is  entirely  obviated. 

Having  thus  described  my  invention,  win 
I  claim  as  new,  raid  desire  to  secure  by  Lctte 
Patent,  is — 

1.  Tho  combination  of  tho  click  C,  stop  ] 


I 
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•t-pricos  is  giyatly  facilitated. 


m.l  break  [lit*  local . 
agnet  arruugi-d  in  tl 
hawing.  Fillin'  1  is 


rouuectvd  liv  a  screw,  («.r  ii  might  ho  liv  a 
‘priug-tonguc.)  mill  the  other  will,  in  its  nor- 
mil  condition,  is  midway  between  tlie  poles  J 
.  of  the  electro  magnet  c  </,  and  also  between 
>o  ithm'I'v  'tT^r  *’  :""1  ‘‘  *"  “iat 

spiivalent*  yielding  centering  device.’  The 
ncat-ciicuit  Wires  come  from  the  lutterv  to 
he  binding-screws  I  I.  The  wire  o  connects 
he  switch  e  to  one  of  these  screws  1;  the  cir- 
nit  closer  17,  wire  ll,  electromagnet  hi,  and 
lire  7,  connect  with  the  other  battery-screw 
.so  that  when  jinlsat ions  ofone]iohiritvpass 
hrnilgh  the  electro  magnet  r  il  the  tungue  e 
loses  the  local  circuit  through  g,  and  incites 
he  electromagnet  hi,  Imt  when  pulsations  of 
he  opposite  polarity  are  sent  the  magnet  hi 
<  not  incited,  hut  the  electromagnet  1 1  is  run- 
ensl  o|KT.itive  by  the  local  circuit  luting  eon- 
cctisl  tlinmgli  the  screw  I,  wire  o,  switch  e, 
initit-closer  A.  wire  S,  magnet  it,  wires  11  and 
,  and  binding  screw  I. 
liiieh  positive  pulsation  of  electricity  in  the 
lain  line  gives  a  pulsation  in  one  of  tin-  mug- 
ets  in  the  local  circuit,  and  these  pulsations 
an  he  repeated  to  whatever  extent  desired, 
realise  the  switch  r  returns  to  a  ccntrul  or 
urinal  position  each  pulsation,  and  when  the 
olaritv  of  the  main  current  is  changed  so  as 
i  he  negative,  then  the  other  magnet  in  the 
K-.d  circuit  will  he  similarly  incited  each  pul- 
it  ion  in  the  main  circuit, 
lty  these  means  the  loi-al  circuit  at  a  distant 
lation  or  the  local  circuits  at  more  than  one 
istant  station  are  made  to  operate  ditl'erent 
lagnets  according  to  the  (Hilarity  of  the  cur¬ 
rent  sent,  and  hence  one  magnet  or  set  of  mag- 
"••'s  the  distant  local  circuits  or  circuits 
u-ited  to  (s-rforiii  one  ojH-r.ition,  and  at'- 
the  other  magnet  or  magnets  to  (ivr- 
ipemtiou.  1  have  shown  these 


mil  ii  i 


I'lie  armature  I  of 
•ver,  111,  tijmu  otic 
[ml  tooth,  11, and 
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it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  anil  State  of 
New  Jersey,  have  invented  an  Improvement 
in  Triiiting-Telegraplis,  and  the  following  is 
ileelared  to  lie  a  correct  description  thereof. 

This  invention  is  made  for  printing  from 
one  of  two  type-wheels  at  pleasure,  by  chang¬ 
ing  the  printing-pad  from  thcliue  of  one  wheel 
to  that  or  the  other. 

Ity  this  means  »  printing-telegraph  or  a 
nnuihiT  of  instruments  in  one  circuit  can  lie 
worked  with  one  wire,  anil  the  impressions  he 
taken  from  either  the  letter-wheel  or  the  fig¬ 
ure-wheel,  and  the  impression  given  by  revers¬ 
ing  the  circuit. 

If,  therefore,  the  telegraph  is  required  for 
printing  letters,  the  same  can  he  done  without 
the  loss  of  time  incident  to  passing  over  fig¬ 
ures,  as  in  the  type-wheels  that  contain  both 
letters  and  figures;  and  when  figures  or  frac¬ 
tions  are  to  bo  printed,  that  cau  bo  done  re¬ 
gardless  of  the  contiguous  wheel  containing 
letters. 

The  pressure  pad  is  shifted  In  the  impres¬ 
sion  lever  by  a  movement  derived  from  the 
motion  of  the  printing-lever  at  the  time  the 
blank  spaces  of  the  type-wheels  arc  contigu¬ 
ous  to  the  pad. 

In  the  drawing.  Figure  1  is  a  plan  or  tuo 
machine,  l'ig.  2  is  a  sectional  elevation.  Fig. 
:t  is  a  detached  plan  of  the  printing-pad.  Fig. 
4  is  a  detached  elevation  or  the  type-wheels 
and  pad  shifting  device.  F'ig.  5  is  an  in- 
verted  plan  of  the  machine. 

The  lied  n  is  provided  with  frames  b,  that 
carry  the  mechanism,  and  within  the  lied  n 
are  tin-  electro  magnets  c  and  it. 

The  magnet  c  acts  upon  the  ainaturo  e  to 
give  motion  to  tho  lever  P,  pawls  i,  ratchet- 
wheels/,  shaft  t,  anil  type-wheels  g,  /,  and  li  ; 
and  the  magnet  it  acts  upon  the  armature  /  of 
the  printing-lever  /'. 

The  jiolarizeil  switch  in  directs  the  current 
through  cither  tho  magnet  c  or  tho  magnet  a, 
according  to  the  jmlarity  of  that  enrreut,  anil 
these  magnets  anil  connections,  being  substan¬ 
tially  similar  to  devices  heretofore  secured  to 
me,  (see  l’atcntNo.  4,100,  reissue,)  need  not 
be  herein  described. 

The  prin ting-lever  I',  paper-feeding  clamps 


its  connections  shown  in  my  Talent  No.  4,10 
except  iu  the  devices  next  described. 

Tho  impression-pail  o  is  mounted  upon 
slide,  2,  thnt  passes  across  the  lever  l'  A 
beneath  tho  type-wheels,  anil  a  small  shicl 
3,  is  nttachcd  to  this  slide,  anil  has  an  opc 
ing  above  the  pail  o,  so  ns  to  interpose  bctwei 
tho  paper  and  the  typo-wheel,  except  direct 

Near  ono  end  of  tho  slide  2  is  nil  arm  up 
tho  printing-lever,  carrying  the  fulcrum  of  il 
shifting-dog  »,  that  is  made  of  a  T  shape,  t 
lower  end  being  slotted  and  taking  a  pin  th 
projects  from  the  slide  2 ;  and  upon  tho  tyf 
wheel  shaft  k  are  two  figures,  5  anil  fi,  th 
arc  so  placed  relatively  to  the  blank  spaces 
tho  type-wheel  that  the  figure  5  comes  ov 
one  end  of  the  dog  »  ns  ono  blank  space  of  t 
type-wheel  comes  over  tho  pad;  hence,  if  t 
impression-lever  is  moved  at  this  tune,  t 
pad  will  bo  shifted  by  tho  dog  »  being  press 
up  against  tho  finger  o,  nud  ir  the  type-wlu 
is  moved  another  notch  tho  linger  5  pass 
beyond  tho  dogs,  anil  the  figure  C  comes  oy 
the  other  arm  of  said  dog,  anil  in  this  positi 
tho  pad  will  be  shifted  the  other  way  by  t 
movement  of  the  printing-lever. 

It  is  now  to  bo  understood  that  when  t 
printing-pad  is  beneuth  th 
tbo  impression  will  be  made  from  tho  sau 
and  there  will  be  no  impression  from  the  oil 
or  flpn re-wheel,  ami  vice  versa;  hence,  eitl 
wheel  can  bo  made  use  of  for  an  mdefin 
period,  the  samo  os  any  ordinary  printn 
telegraph;  nnil  when  it  is  desired  to  bn 
tho  other  ty|>o-whect  into  action  it  is  oi 
necessary  to  turn  the  type-wheel  around  lit: 
tho  finger  5  or  C  is  brought  over  the  eleva 
arm  of  tho  dog  *,  and  then  reverse  the  olecl 
cal  current  to  move  tho  impression-lever,  whi 
gives  a  motion  to  change  th-  impression-; 
laterally  anil  bring  it  under  tho  other  ty 
wheel  s'  or  and  then  the  type-wheels  < 
lie  moved  around  to  bring  the  projier  let 
of  the  letter-wheel  or  fignre  of  the  fignre-wh 
into  position  for  impression,  so  that,  althon 
two  types  are  iu  position,  an  impression  oi 
is  taken  from  the  one  beneath  which  is  I 
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|  IMPROVEMENT  IN  TELEGRAPHIC  TRANSMITTING-INSTRUMENTS. 


f  T"  all  wham  it  may  concern: 
si  Itc  it  known  Unit  I,  Thomas  A.  Edison,  of 

5  Newark,  in  the  comity  of  Essex  ami  State  of 
|  New  Jersey,  have  inventcil  ami  made  an  Itn- 
|  proved  Telegraphic  Transmit  ting-Instnimcnt; 
and  the  following  is  declared  to  be  a  correct 
description  of  the  said  invention. 

;  In  telegraphing,  a  perforated  strip  of  paper 

has  been  employed  to  make  and  break  the 
%  electrical  circuit  in  trasmitting  the  message. 
In  transmitting' -instruments  adapted  to  said 
paper  there  is  a  small  disk  or  wire  brash  that 
K  closes  the  metallic  circuit  through  the  perfora- 
*  tions,  and  the  circuit  is  broken  by  the  paper 
5  when  the  unperforated  portion  intervenes  lic¬ 

it  tween  the  roller  or  plate  and  the  disk  or  wire 

j  The  transmission  of  pulsations  of  electricity 

|  being  very  rapid  in  this  system  of  telegraph- 
|  iug,  there  is  a  diflicnlty  that  sometimes  arises 
SJ  from  the  wire  not  clearing  itself,  and  the  pul¬ 
ls  satious  are  attenuated  ami  do  not  distinctly 
ranch  the  dislant  station. 

My  invention  consists  in  arranging  the  con¬ 
nect  iuns  ami  portions  of  the  instrument,  in 
such  a  manner  that  a  reverse  currant  shall  bo 
sf  thrown  ii|kiii  the  wire  of  the  circuit  by  a  mo¬ 
st  tioii  derived  from  the  thickness  or  the  paper 

g;  when  the  same  is  drawn  in  between  the  plate 
B  or  roller  and  the  brash  or  disk, 
if  In  the  drawing,  the  device  in  question  is 

sf  represented  by  a  sido  view. 

>S  ‘  I.et  n  represent  a  plate,  roller,  or  metallic 


snrfaco,  over  which  the  strip  of  perforated  pa 
per  *  is  drawn,  and  b  reprasent  a  wire  brash 
stilus, orroller,  these  parts  bcingofanyknowi 
character,  for  sending  pulsations  of  electricity 
to  a  distant  receiving-instrument.  The  bat 
tery  is  represented  at  e,  and  the  gronnd-win 
at  tl  ami  the  line-wire  at/.  The  current  wil 
therefore  be  sent,  when  the  circuit  is  closed 
through  the  perforation  of  the  paper;  am 
when  the  nn|)crfomtod  portion  of  the  paper  h 
beneath  the  brash  or  stilus  h  the  cml  is  lifter 
sufficiently  to  touch,  nr  nearly  so,  the  point  i 
that  is  adjustable  anil  mounted  in  any  con 
veuient  manner.  Uy  the  said  movement  tin 
battery  k  is  brought  into  action  by  closing  tin 
circuit  between  i  mid  Ii,  mill  a  reverse  cnrtvn 
is  thrown  upon  the  telegraph-line,  thereby  pre 
venting  the  attenuation  of  the  previous  pnlsa 
lion,  clearing  the  wire,  and  causing  the  marl 
at  tlie  receiving-station  to  lie  clear  and  dis 

I  claim  ns  my  invention— 

A  circuit-closer  operated  1 
of  the  perforated  paper  in  a  telegraph  trails 

on  the  line,  substantially  as  set  forth. 

Signed  by  me  this  2lM  day  of  June,  A.  It 
1S7D. 

THOMAS  A.  EDISON. 

Witnesses : 

Uiias.  II.  Smith. 
tlEO.  T.  PINCKNEY. 


THOMAS  A.  EDISON. 

irovement  in  Relay  Magnets  for  Telegraph-Instruments. 
No.  114,657.  Patented  May  9 . 1871. 


United  States  Patent  Office 

TIIOMAS  A.  EDISON,  OI'  NEWARK,  SEW  JERSEY,  ASSIGNOR  TO  IIIMSELF 
ANI)  MARSHALL  LKFFERTS,  OF  NEW  YORK  CITY. 

IMPROVEMENT  IN  RELAY-MAGNETS  FOR  TELEGRAPH-INSTRUMENTS. 


Tn  till  tcltom  it  min /  atiitrni  : 

Itc  it  known  that  I,  Thomas  A.  Edison,  <>r 
Newark,  in  the  county  of  Essex  ami  State  of 
New  Jersey,  have  iureuteil  an  Improvement 
in  Electro-Maguots;  ami  the  followin';  is  de¬ 
clared  to  lie  a  correct  description  thereof. 

The  object  of  this  invention  is  to  produce  an 
elect ro-ma^uet  that  can  lx*  operated  with  great 
rapidity  and  accuracy,  and  capable  of  being 
used  as  a  relay  or  repeater  for  a  chemical  tele¬ 
graph  <iperated  by  punched  paper  and  a  stilus 
or  brush  circuit-closer,  or  for  a  time-repeater 
in  astronomical  or  other  observatories,  or  for 
it  relay  or  rc(>caterto  a  Morse  telegraph-instiu- 
nicut,  or  wherever  great  rapidity  or  accuracy 
of  movement  is  required. 

1  make  uscof  a  soft-iron  core  to  a  short  sin¬ 
gle-spool  electro  magnet,  tmd  this  is  mounted 
upon  one  end  of  a  |>ermanent  magnet,  and  the 
other  eml  of  said  permanent  magnet  is  near 
the  core  of  the  electro-magnet,  and  has  a  small 
hinged  tongue,  so  that  the  tongue  is  attracted 
to  the  core  by  the  polarity  due  to  the  induced 
magnetism  of  that  core  and  tongue,  and  the 
coils  of  the  helix  uru  so  wound  as  to  make  the 
core,  by  a  pulsation,  an  electro-magnet  of  an 
opposite  polarity  to  what  it  Wits  by  the  in¬ 
duced  magnetism. 

The  attraction  from  the  induced  magnetism 
is  almost  counterbalanced  by  a  spring;  hence 
the  slightest  current  of  electricity  that  will 
neutralize  the  induced  magnetism  will  produce 
a  motion  of  the  tongue  ami  close  or  break  a 
secondary  local  relay,  or  other  electrical  cir¬ 
cuit:  and  the  core  being  very  short  ami  the  con¬ 
nections  direct,  the  magnet  frees  itself  rapidly 
and  can  be  operated  by  the  most  minute  pul- 

In  the  drawing.  Figure  1  is  a  vertical  sce- 


|  the  soft-iron  core  cof  a  different  polarity frot 
what  it  is  by  the  induced  current,  so  that  if  th 
|  core  c  is  upon  the  north  pole  of  n,  then  tlic  it 
j  duced  current  will  make  the  core  c  a  magnt 
of  northern  polarity,  and  the  pulsation  of  clei 
tricity  in  the  helix  will  neutralize  that  imlnce 
magnetism,  making  or  tending  to  make  th 
so  ft- iron  core  an  electro -magnet  of  souther 
polarity. 

At  the  end  *  of  the  magnet  a  a  small  iro 
tongue,  r,  is  hinged,  so  as  to  vibrate  with  th 
moving  end  over  the  core  r,  and  to  this  tonga 
a  spring  is  applied  and  made  adjustable  in  an 
suitable  manner. 

I  have  shown  the  arm  «,  spring  s',  and  ai 
justiiig-rod  r,  and  the  power  of  the  spring : 
adjusted  so  ns  not  to  lie  suflicicnt  to  raise  til 
tongue  e,  the  attraction  between  c  and  c  froi 
induced  magnetism  lieing  just  suflicicnt  I 
keep  the  parts  t  and  c  in  contact. 

Above  the  tongue  c  is  an  adjustable  circui 
closer,  I,  that  is  insulated  and  connected  to  tli 
binding-screw  in;  and  the  tongue  r  is  counec 
ed,  through  the  magnet  ti  and  base  6,  with  tl; 
other  binding-screw  in. 

A  primal)'  circuit  is  connected  with  the  him 
ers  f  and  </,  and,  where  a  local  or  sccomlm 
circuit  or  relay  is  oiieratcd  by  this  device,  tl: 
wires  thereof  are  connected  to  m  ami  n,  an 
the  said  local  or  secondary  circuit  is  closed  1; 
the  rising  of  the  tongue  r,  when  the  pnlsatic 
through /,a,  anil  d  siiflicicntlv  neutralizes  tl 
induced  magnetism  in  c  and  e  to  allow  tl 
spring  to  separate  them. 

In  consequence  of  using  a  short  single  heli: 
with  short  connections  and  a  short  toiign 
having  but  a  small  movement,  tliero  is  notl 
iug  to  interfere  with  the  movement  being  vet 
rapid ;  and,  the  circuit-closer  of  the  local  or  se 
ondarv  circuit  bcimrimmcdiatclr  over  the  elc 
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IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 


To  all  whom  it  may  concern: 

licit  known  tlmt  I,  Thomas  A.  Edison,  of 
Newark,  ill  the  comity  of  Essex  anil  State  of 
New  Jersey,  have  invented  anil  iiiaile  ail  Im¬ 
provement  in  Printing-Telegraphs;  ami  the  fol¬ 
lowing  is  declared  to  be  a  correct  ilescriiition 

111  Letters  Patent  No.  1  13,034  a  printing-tel¬ 
egraph  is  shown  with  a  shilling  pad  that  takes 
an  inipression  from  one  of  two  type-wheels  up¬ 
on  a  shall  rotated  by  a  ratchet  and  lever.  My 
present  invention  is  a  iiiodilication  of  and  im¬ 
provement  upon  the  said  invention,  and  relates 
to  devices  for  moving  the  type-wheel  upon  the 
shaft  and  thereby  bringing  one  wheel  into  po¬ 
sition  lor  printing  and  throwing  the  other  one 
out  of  action. 

Ill  the  drawing,  Figure  1  is  all  elevation  of 
the  said  machine.  Fig.  2  is  a  plan  of  the 
shield  for  the  impression-pad,  and  Fig.  It  is  the 
stationary  guard -ring  to  prevent  the  type- 
wheels  moving  except  at  a  given  . . it. 

The  type-wheel  shall  «  is  actuated  by  pawls, 

the  drawing,  hut ’which  may  lie  of  any  desired 
or  known  character,  the  pawls  acting  upon  the 
ratchet-wheel  h.  The  type-wheels  cil  are  inked 
hy  the  drum  as  usual,  and  the  impression- 
lever  /  is  oiierateil  by  a  magnet  ill  the  usual 
manner.  The  ty|>c-whccls  c  it  are  attached  up¬ 
on  a  sleeve,  i,  t  hat  slides  freely  ti|mu  the  shaft 
a,  anil  the  extent  of  motion  is' determined  by 
the  collars  A  It  or  other  stop,  and  there  is  either 
a  feather  or  polygonal  shall  to  insure  the  rota¬ 
tion  of  the  type-wheels  with  the  shaft,  or  else 
the  projecting  rolls  I  arc  employed,  passing  at 
opiHisite  sides  of  the  arm  «  projecting  from  the 
shaft.  I  prefer  this  bust -named  device,  as  most 
free  from  friction.  The  arm  «  projects  from 
the  sleeve  i,  and  lias  a  V-cani  at  the  end  run¬ 
ning  at  either  one  side  or  the  other  of  the  sta¬ 
tionary  ring  in,  and  hence  holding  the  wheels 
with  the  sleeve  in  contact  with  either  the  stop 
h  or  A';  but  in  this  ring  in  is  a  notch  that  al¬ 


lows  the  V-cam  to  pass  at  the  point  where  the 
type-wheel  can  lie  shifted.  Auarni.r,  attached 
to  the  shaft  n  carries  a  T -lever,  ir,  one  arm 
of  which  is  connected  by  a  slot  ami  pin  with 
the  arm  u;  the  other  arms  are  in  the  path  of 
the  linger  «  amt  t  upon  the  printing  lever /.  A 
shield,  it,  covers  the  impression-pail  r,  but  has 
«|ieuings  through  which  the  impression  can  be 
made.  If  the  type-wheel  is  turned  so  tlmt  the 
lever  ir  is  stopped  over  the  Huger  «  and  then 
the  impression-lever  moved  there  will  be  no  im¬ 
pression,  there'being  a  blank  in  the  type-wheel 
at  that  point,  and  the  Anger  will  act  u|wn  the 
lever  ir  anil  shift  the  type-wheel  so  ns  to  bring 
the  other  type-wheel  into  position  over  the 
opening  in  the  shield,  the  shield  preventing 
mi  impression  from  the  other  type-wheel.  The 
linger  t  nets  ill  a  similar  manlier  when  brought 
in  contact  with  the  lever  ir  to  shift  the  type- 
wheels  to  the  position  shown  in  the  drawing. 
The  portion  of  the  shield  between  the  openings 
r  r  coming  beneath  the  type-wheel  that  is  not 
in  use  prevents  an  impression  therefrom. 

I  claim  as  my  invention — 

I.  Two  type- wheels  lilted  to  slide  cmlwiso 
of  their  sluilt,  in  combination  with  mechanism 
substantially  as  specified,  to  give  such  end 
movement  to  the  sail!  type-wheels,  and  a  shield 
to  prevent  an  impression  from  more  than  one 
of  the  type-wheels,  substantially  us  set  forth. 

2.  The  lever  ir  connected  with  the  type- wheel 
shaft  and  type-wheels,  in  combination  with  the 
lingers  that  are  mured  by  the  impression  -  le¬ 
ver,  substantially  as  set  forth. 

3.  The  stationary  notched  ring  m,  in  combi¬ 
nation  with  the  type-wlieels  c  it  litteil  to  slide 
endwise  or  the  shaft  «,  substantially  as  set 

Signed  by  ine  this  tltitli  day  of  July,  A.  D. 

T.  A.  EDISON. 

Witnesses: 

Oius.  II.  Smith, 

Geo.  T.  Pinckney. 
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:  Frlmtary  IT,  la*-* 


is  to  bring  into  action  the  r< 
iv  desired  station  ii 

is  primarily  adapted  to  th 

foraled  paper,  and  their  reception  upon  elicit 
ieally  prepared  paper;  hut  the  said  iuveiitio 
may  1»*  employed  in  other  telegraphic  appan 


rt  Figure  1  is  a  plan  of  the  ii 
*  an  elevation  of  the  lockin 


I  is 


ii  elev; 


ie  bed  n  is  of  suitable  si/e.  and  carries  tl: 
net.-  /*  /*,  revolving  anu:it tin*  r,  shaft  < 
w..rm-pinion  c,  forming  a  motor  for  tl 

the  transmitting  brush,  roller,  or  pen,  < 
*Phe  perforated  paper  or  the  reeei 


y  to  the  magnets  b  b. 
mark  that  the  magnets/# b  at 
y  form  a  well-known  motor 


plied  to  revolve  tlie  roller  ;/,  and  that  thi: 
roller  i/  and  the  parts  eon  ueeted  therewith  mat 
be  of  any  desired  character  and  adapted  ti 


The  roller  !  is  mounted  upon  a  lever,  m,  ai 
the  other  end  of  which  is  a  lock-wheel,  n,hav 
ing  one  notch.  When  this  wheel  «  is  turnci 
around,  so  that  the  lever  m  or  roller  at  itsem 
i  asses  into  this  notch,  the  roller  i  presses  tin 
taper  upon  the  roller  </  by  its  own  weight,  o: 
he  force  of  a  spring,  sutlieicnt  to  cause  tin 
taper  to  he  drawn  along  between  the  roller 


i;  but  when  the  roller  i  i 


,  or  else  i 
f  thejeve 


e or  number  of  hisow 
lever  /  by  bis  baud  i 
i  manipulate  the  ke 


thedials  in  the  line  ii 
i,  only  the  iiistriimei 
ied  into  action  by  tl 
I  lienee  the  niaeliim 
cceiving  stations  ai 


United  States  Patent  Office. 

THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HDISELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  C. 
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S pccifi cation  forming  part  of  Letters  Patent  Xo.  124, hOO,  dated  March  13, 1872. 


To  all  if/i'im  it  imiy  concern : 

He  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  ami  State  of 
New  Jersey,  have  invented  an  Improvement 
in  Telegraphic  Ink  Kccnnliug  Instruments; 
and  the  following  is  declared  to  he  a  correct 
description  thereof. 

This  invention  is  made  for  marking  upon  a 
strip  of  paper  in  dots  and  dashes  in  ink  at  the 
receiving station  to  correspond  with  the  mes¬ 
sage  composed  in  a  strip  of  paper  by  perfora¬ 
tions,  and  employed  for  producing  pulsations 
at  the  ti-.uiMiiittiiig-stution.  The  present  im¬ 
provement  relates  to  a  roller  vibrated  by  a 
magnet  between  the  paper  and  an  inking- wheel, 

lucity  to  apply  ink  to  the  periphery  of  slid 
roller  when  in  contact. 

In  the  drawing,  Figure  I  is  a  side  view  of 

parutus.  and  Fig,  g  is  an  elevation  of  the  ink 
recording  device. 

The  motor  which  I  prefer  and  employ  con¬ 
sists  of  four  helices,  <i  n,  acting  upon  a  revolv¬ 
ing  armature  sustained  by  the  .shat t  !>,  the 
electrical  pulsations  to  the  magnets  passing 
through  the  circuit-closing  springs  tl  tl  from  a 
local  battery, and  the  fan  rami  point/acting 
to  regulate  the  speed,  as  in  my  patent  No. 
lll.llg,  granted  January  ‘-’I,  IS* I. 

The  inking-w  heel  A  is  driven  at  a  rapid  speed 
by  the  gearing  k  to  the  shaft  g,  and  said  wheel 
A  is  in  contact  with  the  iukitig-drum  in,  that 
has  an  elastic  surface,  saturated  suflicicntly 
with  ink  to  keep  the  edge  of  the  wheel  A  in 
proper  condition.  This  wheel  U  is,  by  prefer¬ 
ence,  made  of  hard  rubber.  The  strip  of  pa¬ 
per  passes  around  the  roller  a,  being  kept  in 
contact  by  the  pulley  p  ami  spring  i/,  ami  the 
roller  n  is  driven  at  a  siilUcieutly  slow  speed 
by  the  pinion  3  gearing  iuto  the  wheel  r  on  the 
shaft  1  of  said  roller  11.  Thu  pulsations  of 


electricity  to  bo  recorded  pass  through  til 
electromagnet  *,  either  directly  on  tho  mai 
line  or  through  a  branch  circuit  or  local  rein; 

The  armature  «  is  upon  the  lever  (,  and  th 
weight  is  balanced  by  a  spring,  n,  orotherwisi 
and  at  the  end  of  the  lever  t  is  the  ink  rccon 
ing-roller  r.  In  the  normal  position  the  sprin 
u  keeps  this  roller  r  in  contact  with  the  who 
h.  but  a  pulsation  of  electricity  in  the  mngni 
draws  down  tho  roller,  making  a  mark  upo 
the  paper,  and  according  to  the  duratiou  i 
the  pulsation  so  the  ink-mark  will  be  a  dot  < 
a  dash.  Tho  periphery  of  the  roller  c  shoul 
be  of  as  great  length  as  the  longest  dash,  an 
tho  moment  the  magnetism  ceases  to  hoi 
down  the  roller  r  the  same  Hies  up  into  contai 
with  the  wheel  h  to  receive  more  ink,  and  tl 
speed  of  the  wheel  h  should  be  such  as  to  r 
volvo  the  roller  r  once  each  time  it  comes  i 
contact  therewith,  no  matter  how  rapidly  tl 
pulsations  are  sent.  An  inking  baud  migl 
interpose  between  the  roller  r  and  paper,  hi 
I  prefer  the  device  shown. 

I  claim  as  my  invention — 

1.  A  roller  raised  and  lowerejl  by  tho  actic 
of  an  electromagnet,  and  acting  to  imprei 
ink  upon  a  strip  of  paper  in  dots  and  daskc 
substantially  ns  set  forth. 

g.  The  inking-wheel  A,  in  combination  wil 
the  roller  rand clcctro-nia;  t  b  t  inti'll 
as  set  forth. 

3.  The  inking-wheel  h  and  roller  r,  in  cor 
bination  with  the  electromagnet »,  for  movir 
said  roller  r,  anil  the  magnetic  motor  for  act 
ating  the  wheel  /i  and  paper-roller  n,  substa: 
tially  as  set  forth. 

Signed  by  me  this  12th  day  of  August, . 
R  “”L  T.  A.  EDISON. 

Witnesses: 

Habold  Sebeeix, 

Chas.  H.  Smith. 


US  A.  EDISON. 

Wheels  for  P""'1 


g. Telegraphs. 

tn,cd  May  7,  1872. 
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IMPROVEMENT  IN  TYPE-WHEELS  FOR  PRINTING-TELEGRAPHS. 


To  nil  ir/iom  it  may  concern: 

lie  it  known  Hint  I,  Thomas  A.  Edison-,  of 
Newark,  in  tlie  county  of  Essex  ami  State  of 
New  Jersey,  have  invented  and  made  an  Jm- 
provemcnt'iu  Printing -Telegraphs;  and  the 


. iug  is  declared  to  be  a  full  and  correct 

description  of  the  same. 

In  ta  tters  Patent  heretofore  granted  to  me 
printing-telegraph  instruments  are  shown  with 
two  type-wheels  upon  ,  J  Vl  ’ 


to  tho  type-wheel  shaft  and  revolve  with  the 
same.  Tho  slots  arc  radial  with  the  Bhaft  a, 
and  the  screws  h  h  guide  and  limit  the  sec 
tions  in  their  movement  i  i  are  sleeves,  slid 
iug  freely  upon  the  shaft  a  and  connected  to 
each  other  by  the  rods  1 1,  which  pass  through 
openings  in  the  disks  3  3  and  c  e.  Each  of 


. . t  ..  a  revolving  shaft  and 

titled'  SO  that  either  of  them  may  be  printed 
from  without  impressing  front  the  other  type- 
wheel—  shifting  type-whcclsnmlshieldsarcciu- 
ployed  for  this  purpose. 


My  present  invention  is  to  accomplish  the 
same  object  by  the  use  of  different  means.  I 
employ  two  type-wheels,  each  divided  radial¬ 


ly  into  sections  and  each  section  connected  by- 
screws  and  slots  to  a  disk  secured  upon  tho 
type-wheel  shaft  so  that  the  sections  can  be 
moved  away  from  or  toward  said  shaft  to  in¬ 
crease  or  decrease  the  diameter  of  the  Wheel. 
For  this  purpose  I  employ  sleeves  sliding  free¬ 
ly  on  the  type-wheel  shaft  and  provided  with 


conical  ends  to  enter  the  divided  hubs  of  tho 
wheels,  and  said  sleeves  are  arranged  so  that 
when  one  sleeve  enters  tho  hub  of  its  wheel 
the  other  sleeve  will  be  withdrawn  from  tho 
hub  of  its  wheel,  by  which  means  the  first 
wheel  will  be  increased  in  diameter  and  its 
periphery  be  concentric  with  its  shaft  and 
may  be  printed  from,  but  tho  second  wheel 
will  be  contracted  in  diameter  and  cannot  im¬ 
press  the  paper  while  the  other  wheel  is  being 
printed  from. 

In  the  drawing,  Figure  I  is  an  elevation  of  | 
a  type-wheel  shaft  with  the  type-wheels  in 
section.  Fig.  is  an  elevation  of  a .type-wheel 
as  expanded,  and  Fig.  3  is  '  ! 

tho  wheel  contracted. 

n  represents  the  type-wheel  shaft, supported 
in  bearings  in  the  side  frames  b  b,  and  this 
shaft  is  to  be  revolved  by  a  step-by-step  mo¬ 
tion,  as  usual,  c  <1  are  the  type-wheels,  each 
divided  radially,  as  seen  in  Figs.  2  and  3,  so 
as  to  form  a  sectional  hub,  2,  disk  3,  and 
Hoi,....  ,|(  the  latter  being  provided  with  Ict- 
r  numbers  upon  its  outer  surfaces.  I 


have  shown  the  type-wheels  as  each  divided 


these  sleeves  is  mado  with  a  conical  end  tr 
enter  the  hub  of  tho  type-wliecl  and  move  thi 
sections  away  from  tho  shaft  a,  so  as  to  in 


crease  tho  diameter  of  tho  wheel  and  mak, 
its  periphery  concentric  with  tho  shaft  a  b< 
that  the  sauto  may  bo  printed  from.  Thes, 
sleeves  i  i  nro  arranged,  ns  shown  in  Fig.  ] 


so  that  otic  sleeve  is  within  its  hub  2  and  tin 
wheel  expanded,  while  tho  other  Bleevo  is  on. 
of  its  hub  and  tho  wheel  contracted  by  tho 
rubber  spring  0,  which  encircles  the  divided 
hub  2  and  draws  the  sections  toward  the  shaft. 

To  move  the  sleeves  i  i  so  that  either  wheel 
may  be  increased  in  diameter  and  printed 
from,  I  make  use  of  the  link  n  connected  to 
ono  of  tho  sleeves  i  and  to  a  T -lover,  o,  which 
latter  is  moved  by  the  pin  «  or  t  upon  the  up¬ 
ward  movement  of  tho  printing-lever  when 
the  type-wheel  is  at  tho  blank  point.  The  pin 
-  is  slightly  in  advauco  of  tho  pin  f,  and  the 

Iteration  of  theso  pins  and  T-lever  is  tho 


operation  o 

same  as  in  my  previous  patent. - -  . — 

tv|ic-whccl  or  pad  is  shifted. 

'  With  a  type-wheel  constructed  in  three  sec¬ 
tions  there  will  be  threo  openings  between  the 
said  sections,  but  tho  types  may  be  close  to 
tho  edges  of  these  sections  so  as  to  be  cqn 
distant  when  the  type-wheel  is  expanded. 

Tho  wheels  nro  to  bo  placed  so  that  til 
sleeves  may  bo  shifted  when  a  blank  space  i 

slim  will  not  bo  mado  when  the  sleeves  at 
shifted  by  tho  upward  movement  of  tho  prin 
ing-Icvcr.  ^  ^ 

Tho  tvpc-whecls,  each  divided  into  scctioi 
and  connected  to  tho  disk  r,  in  combinntic 
•with  the  sliding  sleeves  i  i  for  expanding  tli 
wheel,  or  allowing  of  its  being  contracted,  f< 
the  purposes,  and  substantially  as  set  forth. 

Sigucd  by  me  this  23d  day  of  January,  A.  I 


T.  A.  EDISON. 
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IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 


To  all  irluiM  it  may  concern: 

lie  il  known  tliat  I,  Thomas  A.  Edison,  of 
Newark,  in  the  comity  of  Essex  ami  State  of 
New  Jersey.  have  invented  and  made  an  Im¬ 
provement  in  Printing -Telegraphs,  and  the 
following  is  declared  to  he  a  correct  descrip¬ 
tion  of  the  same. 

This  invention  relates  to  mechanism  oper¬ 
ated  liy  the  printing-lever  or  magnet  for  mov¬ 
ing  a  bolt  that  connects  the  type-wheel  lever 
with  one  of  two  levers  that  give  motion  to  one 
of  two  type-wheels  by  a  step-by-step  motion. 
In  mv  present  improvement  a  lever  is  acted 
upon  bv  lateral  cores  from  the  printing-mag¬ 
net,  anil  this  moves  a  bolt  endwise,  and  the 
same  is  held  by  a  latch.  This  movement  can 
only  be  given  at  the  time  hotli  type-wheels 
are*  at  the  zero  or  unison- points.  The  type- 
wheel  that  is  locked  by  the  bolt  is  revolved, 
and,  as  it  moves  the  last  stop,  in  completing 
the  revolution,  the  latch  is  unlocked,  and  the 
bolt  drawn  by  a  spring  to  unlock  the  connec¬ 
tion  to  one  type-wheel  and  lock  the  lever  to 
tiie  other  type-wheel,  and  that  can  bo  oper¬ 
ated  and  impressions  taken  therefrom  until  the 
printing  electro-magnet  is  charged  at  the  zero- 
point  of  both  type-wheels,  when  the  said  bolt 
is  shifted  to  lock  the  other  type-wheel. 

In  the  drawing,  Figure  1  is  a  section  ver¬ 
tically  of  the  machine.  Fig.  It  is  a  sectional 
plan  with  the  type-wheels  removed.  Fig.  IS  is 
an  elevation  of  the  type-wheels,  levers,  lock- 
ing-bolt,  and  latch.  Fig.  -I  shows  the  screw- 
unison  for  the  type-wheel  ami  the  levers  there¬ 
of;  and  Fig.  5  is  a  side  view  of  the  bolt-actu¬ 
ating  lever. 

The  bed  n,  frames  b,  type-wheels  c  tl,  type- 
wheel  niaguet  e,  impression-magnet  /,  print¬ 
ing-lever  y,  paper-feeding  damps  A,  and  roller 
arc  similar  to  devices  shown  in  patents  here¬ 
tofore  granted  to  me,  with  the  exception  that 
the  type-wheels  are  separate  from  each  other, 
and  actuated  by  independent  step-by-step 
•movements;  and  I  remark  that  this  improve¬ 
ment  may  be  used  with  one  line-wire  and  a  po¬ 
larized  switch  be  employed  to  direct  tho  cur¬ 
rent  into  either  of  tho  electro-magnets.  The 
armature/  and  its  lever  k  swing  on  the  ful¬ 
crum  I,  and  so  also  do  the  levers  d  A',  and  be¬ 
tween  these  and  their  respective  type-wheel 
shafts  or  sleeves  arc  the  usual  ratcliet-wlicels, 


pawls,  and  stops,  forming  step-by-step  move¬ 
ments,  to  rotate  the  type-wheel.  Tlieso  may 
be  of  anv  desired  character.  I  make  use  of  n 
bolt,  i,  sliding  in  the  lever  k,  and  connecting 
either  the  lever  d  or  the  lever  il'  to  said  lever  k, 
and  hence  moving  whichever  lever  is  so  con¬ 
nected,  and  also  the  type-wheel  with  which  it 
is  employed.  The  spring  3  moves  the  bolt  i 
into  the  lever  d,  except  when  otherwise  acted 
upon.  Hence  tho  letter-wheel  c  will  bo  oper¬ 
ated  in  the  usual  manner,  arid  must  be  brought 
to  a  zero  or  blank  before  the  bolt  can  bo  un¬ 
locked  from  d  and  bolted  into  A'.  To  insure 
this,  the  disk  a  is  employed,  with  one  notch  iu 
it,  into  which  tho  arm  4  of  the  lever  m  can 
pass;  but,  at  other  times,  this  lever  in  will  be 
kept  from  moving  by  tho  arm  4  taking  tho 
edge  or  the  disk  n.  The  lever  m  is  actuated 
by  an  armature,  id,  contiguous  to  latent!  iiolcs 
0  from  the  printing-magnet  /.  'When  this  Its- 
r  m  is  allowed  to  move,  it  acts  upon  tho 
dit-anglo  lever  o,  and  slides  the  bolt  i,  draw- 
...g  one  cud  out  or  the  lever  d,  and  entering 
the  other  end  into  the  lever  (I1,  and  in  this  po¬ 
sition  it  is  held  by  a  latch,  ».  The  other  type- 
wheel.  which  is  the  figure  or  ckaRicter-wliccI 
(I,  is  now  locked,  and  can  be  moved  step  by 
Step.  Upon  the  sleeve  ofthis  type-wheel  d  is 
a  cam,  7,  that,  as  the  type-wheel  is  moved  its 
last  step  to  the  zero-point,  acts  upon  the  lever 
8  and  its  arm  0  to  lilt  the  latch  sand  allow  tho 
spring  3  to  throw  the  bolt  i  the  other  way. 
The  cam  7  then  clears  the  end  of  S.  Hence, 
if  the  printing-magnet  is  charged  at  this  time, 
the  levers  m  and  o  will  again  throw  the  bolt 
into  A'  but  otherwise  the  letter-wheel  c  will 
be.  rotated.  When  the  type-wheel  <1  is  being 
rotated  the  lever  m  will  not  be  fully  moved 
when  the  printing-lever  is  being  moved  by  its 
magnet,  because  the  cud  of  tho  arm  10  will 
take  against  the  edge  of  the  disk  id,  and  this 
disk  id  is  notched,  and  the  notch  comes  oppo-  . 
site  this  arm  10  when  the  type-wheel  is  at  the 
zero-point.  Tho  bent  lever  u  upon  the  pnnt- 
ing-lcver  g  is  moved  by  the  lever  in,  and  thrown 
into  the  path  of  the  stud  nd  upon  id,  and  this 
is  located  so  as  to  be  moved  by  that  stud  as 
soon  as  the  tvpc- wheel  A  is  moved.  Thereby 
the  lever  ih' will  be  moved  downward,  and  tho 
arms  4  10  freed  from  the  notches  in  a  n1  even 
if  the  armature  should  be  attracted  by  any 
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To  all  irhom  it  may  concent: 

Be  it.  known  that  I,  Tiiomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  anil  State  of 
New  Jersey,  have  invented  nml  made  an  Im¬ 
provement’  in  Printing-TclegRiphs;  ami  the 
followin';  is  declared  to  be  n  correct  descrip¬ 
tion  of  the  same. 

In  my  present  invention  I  make  use  of  two 
type-wheels,  revolving  with  their  shaft,  and 
employ  an  impression-padwith  aslidingshicld, 
in  which  is  an  opening.  This  shield  can  be 
changed  at  certain  points  in  the  rotation  of  the 
type-w  heel,  so  as  to  allow  the  impression  to  be 
made  from  one  of  the  type-wheels  through  the 
opening  in  the  shield,  while  the  other  is  pre¬ 
vented  from  impressing  the  paper  by  tho  in¬ 
tervening  shield.  I  also  make  use  of  an  uni¬ 
son  mechanism  that  is  brought  into  action  by- 
two  or  more  rotations  of  the  type-wheels,  but 
thrown  otit  of  action  by  the  act  of  moving  the 
pressure-lever  or  charging  its  magnet.  By 
this  means,  if  pulsations  are  sent  through  the 
line  siillicictit  to  rotate  the  type-wheels  twice 
or  more  times  without  an  impression  being 
taken,  the  type  wheels  will  be  moved  around 
until  the  stop  is  operative,  nnd  then  the  same 
will  he  stopped  and  the  pulsations  may  be  con¬ 
tinued,  for  the  purpose  of  bringing  into  uni¬ 
son  other  type-wheels-Jin  the  same  electric  cur¬ 
rent,  that  may  uot  be  correctly  set;  and  ns 
soon  as  the  circuit  is  reversed,  or  the  impres¬ 
sion  or  other  magnet  charged,  all  the  unison 
devices  in  the  circuit  nro  simultaneously  lib¬ 
erated;  and  this  unison  mechanism  is  not  op¬ 
erative  each  rotation  of  the  type-wheel ;  hence, 
as  an  impression  is  usually  made  each  rota¬ 
tion,  or  nearly  so,  of  the  type-wheel,  the  uni- 
6011  mechanism  will  uot  come  into  play  except 
when  the  rotation  is  continued  for  effecting 
that  unison. 

In  the  drawing.  Figure  1  is  n  vertical  section 
of  my  instrument.  Fig.  2  is  a  plan  of  the  type- 
wheels  and  unison;  Fig.  3  is  n  plan  of  the  pail 
anil  shield;  and  Fig.  4  is  an  elevation  of  the 
device  for  nioviug  said  shield. 

Tlie  bed  a,  frames  6  b,  type- wheel  magnet  c, 
impression-magnet  d,  nnd  tho  connections  to 
tlie  main  line  are  to  bo  of  any  desired  charac¬ 
ter;  and  where  the  printing-magnet  is  mado 
operative  by  reversing  tho  polarity  ofthe  cur¬ 
rent,  the  devices  for  dircctin g  said  enrren  t  may¬ 


be  such  as  shown  in  patents  heretofore  grant¬ 
ed  to  me.  The  impression-lever  c,  armature 
/,  and  feeiling-clamps  g,  for  the  paper,  may 
also  be  of  any  desired  character.  Tho  type- 
wheels  h  i  are  U|wii  the  shaft  k,  and  they  are 
moved  by  11  step-by-step  movement  actuated  by 
.the  armature  1  and  lever  m.  11  is  the  ratchet- 
wheels  for  the  pawls  on  the  lever  in;  tlicso 
parts  do  uot  constitute  any  part  of  my  pres¬ 
ent  invention.  Upon  tho  shaft  k  is  a  disk,  0, 
revolving  with  such  shaft,  and  notched  atono 
side;  nnd  upon  the  impression-lever  is  a  slide, 
r,  carrying  tho  shield  »  above  the  pressure- 
pad  t.  Upou  the  end  of  the  slide  r  is  n  cam, 
2,  that  can  pass  through  tlie  notch  in  the  disk 
0;  but  this  can  only  be  done  when  the  type- 
wheel  is  at  a  certain  point;  hence  the  shields 
will  be  held  by  this  cam  nnd  slide,  with  tho 
opening  in  such  shield  miller  one  or  other  of 
the  type- wheels.  A  T- shaped  lever,  r,  is 
mounted  upon  a  pivot,  4,  u;>on  the  lever  e, 
and,  by  n  slotted  end,  acts  upon  this  slide  r; 
anil  there  are  two  pins,  5  and  0,  projecting 
from  the  shaft  k  nnd  contiguous  to  this  T- le¬ 
ver  r,  so  that,  if  the  impression-lover  is  moved 
when  one  pin,  5,  is  over  said  lever  r,thesliilo 
nnd  shield  will  be  moved  ono  way;  and  if  tho 
type-wheel  is  turned  one  space  further,  so  as 
to  bring  the  other  pin,  (i,  over  this  lever  r,  the 
movement  of  the  slide  and  shield  will  be  tho 
other  way;  hence  the  operator  can  bring  the 
shield  so  ns  to  print  from  one  wheel  or  tho 
other  by  simply  rotating  tho  typo -wheels 
around  to  tho  proper  point,  nnd  then  giving 
motion  to  the  impression-lever.  There  is  a 
screw-thread,  7,  upon  the  shaft  k,  and  a  tooth 
upou  the  lever  ir  takes  therein:  there  is  also 
n  block  or  stop,  8,  niwn  the  type-wheel.  The 
spring  9  draws  the  lever  ir  away  from  8  each 
time  the  tooth  is  lifted  out  of  these  rcw7;  hence, 
according  to  the  number  of  turns  of  the  screw- 
thread  so  tho  tvpe-wheels  will  have  to  be  rotat¬ 
ed  before  the  end  of  the  lever  ir  will  be  brought 
up  far  enough  to  arrest  tho  stop  S;  nnd  each 
time  the  lever  ir  is  raised,  it  is  drawn  back  to 
the  beginning  of  the  screw-thre:iil^lic|iee^if 

prcssion-levcr,  or  the  impression-magnet,  tho 
stop  8  nnd  lever  ic  will  not  come  into  contact 
when  the  instrument  is  being  employed  in 
printing;  but  when  tho  pulsations  arc  coutin- 
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I  proportioned  so  that  tlic  wheel  /  contains,  snv, 
six  times  the  number  of  teeth  in  the  pinion'; 
thereby  the  type-wheel  will  be  revolved  six 
times  lor  one  revolution  of  the  shaft  m.  Upon 
this  slniR  m  is  a  ratchet-wheel,  p,  operated  by 
the  pawl  r,  lever  »,  armature  I,  and  magnet  «. 
If  the  ratchet-wheels  A  and  p  have  the  same 
number  of  teeth,  and  the  pro]>ortion  of  gearing 
aforesaid  was  used,  then  for  each  pulsation  in 
the  magnet  a  tbo  type-wheel  will  move  six 
letters  or  spaces,  and  complete  a  revolution  in  ' 
either  four  or  live  pulsations  of  the  magnet  «, 
according  to  the  number  of  characters  upon 
such  type-wheels.  In  thismunnorgreatrapid. 
ity  can  be  obtained,  because  the  long  intervals 
and  numerous  pulsations  required  between  im¬ 
pressing  one  letter  and  the  next  are  lessened. 
The  magnet  «  may  be  energized  by  a  reversal 
of  the  current  operating  iii  the  magnet  e,  or 
by  si  separate  line-wire.  The  transmitting 
dial  or  instrument  may  be  of  any  desired  char-  ’ 
acter  adapted  to  thesu  two  magnets, and  the 
cufrents  to  them. 

I  claim  ns  my  invention — 

A  type-wheel  in  combination  with  two  ac¬ 
tuating  magnets  and  connections,  substantial¬ 
ly  as  set  forth,  one  for  operating  a  step-by- 
step  motion  one  letter  or  division  at  a  time, 
and  the  other  for  moving  the  type-wheel  two 
or  more  letters  or  divisions  at  a  time,  substan¬ 
tially  as  S|iecitied. 

Signed  by  the  this  tltith  dav  of  April,  A.  D. 

1871*. 

T.  A.  EDISON. 


Gko.  T.  Pinckney, 
Oiias.  II.  Smith. 
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TUOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY. 

IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 

Specification  Conning  part  of  Lcttcra  Patent  No.  128, GOT,  datefi  July  2,  1872. 


To  nil  ichom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  comity  of  Essex  and  State  of 
New  Jersey,  have  invented  an  Improvement 
in  Printing-Telegraphs:  and  the  following- is 
declared  to  be  a  correct  description  of  tho 


well  as  the  type-wheel  magnet,  lint  the  former 
is  “  rut  out "  by  a  shunt  or  short  circuit  that 
is  closed  when  the  instrument  is  not  working, 
and  during  the  pulsations  that  set  the  ty|ie- 
wheel;  hut  when  a  pause  occurs  with  the  cir¬ 
cuit  closed  this  short  circuit  is  broken  by  a 
gradually  -opemtingspriugor  weight  controlled 
by  an  air-cushion,  so  that  the  electricity  is 
forced  to  pass  through  thu  printing-magnet 
and  gives  the  impression,  simply  in  conse¬ 
quence  of  keeping  the  circuit  closed  when  the 
letter  to  he  printed  has  arrived  in  position  for 
tlic  impression. 

In  the  drawing,  Figure  1  is  a  plan,  and  Fig. 
2  an  elevation,  of  the  instrument. 

The  finger-key  n  is  introduced  to  illustrate 
any  suitable  apparatus  for  opening  and  clos¬ 
ing  the  electric  circuit  from  the  battery  b.  1 
represents  the  line-wire,  and  2  the  ground  or 
return  circuit.  The  type-wheel  c  is  moved  by 
any  suitable  step-by-step  motion.  I  have 
shown  the  ratchet-wheel  <1  and  lever  e,  operat¬ 
ed  by  tbe  armature / and  spring  -I.  The  prill  t- 
ing-lerery  may  also  beof  any  desired  character. 
The  type-wheel  magnet  A  is  connected  with 
the  line-wire  1,  and  from  this  the  wire  5  leads  to 
the  printing-magnet  f,  and  thence  the  circuit 
returns  by  the  wire  2.  If  this  alone  was  used, 
both  magnets  would  be  energized  each  pulsa¬ 
tion  ;  therefore,  to  prevent  this,  I  employ  tho 
short  circuit  or  shuiit,  composed  of  tho  wire  7 
leading  to  the  screw  i,  and  tho  wire  0  leading 
to  the  tongue  o.  Tho  air-cushion  is  mndo  of 
the  cylinder  n,  within  which  is  a  piston,  and 


the  rod  r  of  the  same  rests  at  its  lower  end 
upon  the  tongue  o,nnd  the  parts  arc  adjusted 

when  tho  parts  nro  nt  rest,  because  a  coliar, 
»,  on  the  rod  r  rests  upon  the  type-wheel  lever 
e  and  holds  the  rod  r  up  against  the  spring  ir. 
tVhen  the  type-wheel  lever g is  vibrated  inset¬ 
ting  the  type-wheel,  the  movement  is  suffi¬ 
ciently  rapid  to  keep  pressing  the  rod  r  up 
against  tho  action  of  tho  spring  u,  and  the  air- 
cushion  prevents  its  rcturu  with  rapidity;  .but 
when  a  pause  takes  place  in  the  pulsations, 
and  tho  circuit  is  kept  closed,  tho  rod  r  de¬ 
scends  arid  moves  the  tongue  o,  breaking  tho 
shunt-circuit  through  7,  i,  o,  and  !>,  and  coin- 
pclliug  the  electricity  to  pass  through  the  mag¬ 
net  t  and  produco  the  printing.  The  parts  re¬ 
turn  to  tho  position  of  inactivity  with  magnet 
t  cut  out  by  tho  circuit  7  i  o  9,  when  tho  cir¬ 
cuit  is  broken  at  the  transmitting  station,  and 
I  remark  that  there  might  be  a  finger  u|>on  the 
printing-lever  g  to  lift  the  rod  r,  in  which  case 
the  impression-lever  would  drop  back  instant¬ 
ly,  as  thecircuit  w  ould  be  closed  again  through 
7,  f,  o,  and  9;  and  in  this  manner  a  second  or 
third  impression  of  the  same  letter,  number, 
or  character  would  be  given  by  keeping  the 
circuit  closed  at  the  transmitting  station  to  al¬ 
low  sufficient  time  for  the  rod  r  to  descend 
again  and  open  the  shunt  at  o  i. 

I  claim  as  my  invention — 

Two  electro-magnets,  one  for  operating  the 
type-wheel  lever,  the  other  for  giving  the  im¬ 
pression,  both  in  the  main  circuit,  iu  combina¬ 
tion  with  a  “shunt" or  “cut-out"  circuit  and 
a  shunt-breaker,  substantially  as  and  for  the 
purposes  set  forth. 

Signed  by  mo  this  2f>th  day  of  April,  A.  D. 

T.  A.  EDISON. 

■Witnesses : 

Geo.  T.  Fincknet, 

Ohas.  H.  Smith. 
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IMPROVEMENT  IN  PRINTING-TELEGRAPH  INSTRUMENTS. 

Specification  forming  part  of  Letters  Tatent  No.  123, COS,  dated  July  2, 1872 


To  all  tchom  it  may  concent: 

Re  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  anil  State  of 
New  Jersey,  have  invented  ami  made  a  new 
and  useful  Improvement  in  Printing-  Tele¬ 
graphs,  and  the  following  is  declared  to  be  a 
correct  description  thereof. 


letters  or  similar  characters,  so  thatcithcrone 
or  the  other  can  be  printed  at  will,  because  tho 
characters  on  one  wheel  come  opiiositc  a  blank 
spaco  on  tho  other  wheel,  as  illustrated  in  tho 
drawing,  in  which  tho  figures  and  fractions 
come  between  tho  terminal  letters  of  tho  al¬ 
phabet,  facilitating  tho  construction  and  set- 
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in  Printing-Telegraphs;  mu!  the  following  is  will  pass  midway  between  two  li 
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TIIOMAS  A.  EDISOJi,  OF  27EWABK,  XEW  JERSEY. 

IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 


To  all  ichom  it  may  concern: 

Be  it  known  that  I,  Tiiomas  A.  Edison",  of 
Newark,  in  the  State  of  New  Jersey,  have  in¬ 
vented  an  Improvement  in  I’rinting-Tclegraph 
Instruments;  and  the  following  is  hereby  de¬ 
clared  to  bo  a  full  and  correct  description  of 

In  this  instrument  an  electro  motor  gives  ro¬ 
tation  to  a  vertical  shaft,  and  upon  this  shaft 
is  a  pulsator  which  makes  and  breaks  tho  cir¬ 
cuit  to  the  type-wheel  magnet,  and,  by  tho  pul¬ 
sations  transmitted,  revolves  tho  typo -wheel 
and  its  shaft  by  a  stoji-by-stcp  motion. 

The  present  improvement  relates  to  means 
for  arresting  the  rotation  of  tho  pulsator,  when 
a  finger- key  is  depressed,  so  as  to  break  tho 
circuit  to  the  type-wbool  magnet  of  tho  distant 
instrument  or  instruments  in  tho  circuit,  nnd 
stop  tho  type-wheels  so  that  tho  desired  letter 
may  be  printed  by  an  electro -magnet  that  is 
brought  into  action  by  tho  act  of  arresting  tho 
movement  of  tho  type-wheel. 

Upon  tho  typo-whcol  shaft  is  an  insulntcd 
arm,  and  when  n  key  is  depressed  0110  end 
thereof  is  brought  into  tho  path  of  this  arm, 
and  stops  the  movement  of  tho  shaft  and  closes 
a  circuit  through  a  magnet  which  draws  down 
an  armature  and  lover,  nnd  brings  tho  outer 
end  of  the  lever  in  tho  path  of  a  pin  upon  tho 
pulsator,  stopping  tho  same  upon  tho  opcu  cir¬ 
cuit  of  tho  type-wheel  magnet,  and  henco  ar¬ 
resting  tho  movement  of  all  tho  typo -wheels 
m  that  circuit;  at  tho  samo  time  a  local  cir¬ 
cuit  to  the  printing-magnet  is  closed  and  tho 
printing  is  effected. 

In  the  drawing,  Fignro  1  is  a  sectional  plan 
or  said  instrument,  and  Fig.  2  is  a  detached 
view  of  the  pulsator  and  its  stop -lever  and 
magnet. 

0  represents  tho  bed  of  tho  machine,  nnd  in 
suitable  steps  or  bearings  arc  mounted  tho  pul-  I 
a2-?  typo-wheel  shnfts  b  nnd  c,  respect-  ; 
iTl10  sliaft  b  is  revolved  continuously  by 
suitable  power,  such  as  tho  electro-motor,  com-  1 
posed  of  tho  helices  c  c,  armature  f.  ami  con-  1 
ectious  (not  shown  in  tho  drawing)  from  tho  1 
^t0  a  battery,  nnd  upon  this  shaft  is  1 
tho  pulsator  g,  composed  of  altcrnnto  conduc-  1 
“nd  .'!?n  c?nductors,  nnd  said  pulsator  ro-  1 
deri™iWrth  “'l1  Bhaft  b  *ty  frictional  contact  1 
uenveu  from  tho  spring  A.  This  pulsator  g  1 


makes  and  breaks  tho  circnit  to  tho  battery  I 
through  tho  type-wheel  magnet  I,  moving  its 
armature  and  lever  m,  auil  commnuicating,  by 
tho  pallets  4  4  aud  ratchet-wheel  5,  the  neces- 
sary  stcp-by-step  movement  to  the  shaft  c  and 
its  typo-  wheel  p.  This  oircuit  from  tho  bat¬ 
tery  t  is  from  tho  battery  f,  by  wire  5,  to  said 
magnet  1,  thence,  by  wire  C,  to  tho  bed  of  tho 
machine,  and  by  shaft  A,  pulsatory,  spring-arm 
7,  and  wire  8,  to  distant  instrument,  and  by 
return  wire  or  earth,  back  to  battery. 

When  it  is  desired  to  stop  tho  typo-wheel  at 
a  particular  letter  and  impress  tho  same,  tho 
pulsator  g  must  bo  arrested  in  its  movement, 
and  with  tho  spring-arm  7  upon  a  non-con¬ 
ducting  part  of  g,  so  ns  to  break  tho  circuit 
to  the  typo-whoci  magnets  1  and  close  a  local 
circnit  at  10  to  tho  printingmngnet  g  from  tho 
battery  r. 

I  arrest  tho  movement  of  the  pulsator  ns 
follows;  1 1  is  an  electro-magnet  in  a  circnit  to 
tho  battery  u,  and  when  said  magnet  is  charged 
its  armature  is  attracted  and  the  lever  c  drawn 
down  to  tho  position  shown  bv  dotted  lines  in 
Fig.  2,  bringing  its  outer  end ‘into  the  path  of 
ono  of  the  pins  12 12,  which  project  from  tho 
non-conducting  portions  of  tho  pulsator  g, 
thereby  stopping  its  movement. 

When  ono  of  tho  mngo  of  llngei-kcys  is  de¬ 
pressed  its  outer  end  14  is  moved  into  tho  path 
of  the  insulntcd  arm  15  on  tho  type-wheel  shaft 
c.  This  stops  tho  revolution  of  that  shaft  c  with 
tho  designated  letter  in  position  for  printing, 
and  at  tho  samo  timo  closes  a  circuit  through 
tho  hub  of  15  nnd  insulated  spring  10,  wire  17, 
magnet  t,  to  tho  battery  u;  thence,  by  tho  bed 
a  and  finger-key  arm  14,  to  tho  arm  15.  Tho. 
magnet  t  attracts  its  armature  and  brings  tho 
outer  end  of  tho  lever  v  into  tho  path  of  tho 
pin  12,  so  as  to  take  against  ono  of  said  pins, 
as  aforesaid,  and  stop  tho  revolution  of  tho 
pulsator. 

Tho  pins  12  are  so  located  that  when  tho 
pnlsator  is  stopped  tho  spring  arm  7  is  upon 
an  insulated  part  of  g;  henco  tho  circuit  to  tho 
magnet  I  is  broken  and  tho  armature  nnd  lover 
m  are  drawn  away  from  tho  magnet  1  by  tho 
spring  18.  This  brings  the  arm  19  in  contact 
with  tho  screw  10,  closing  tho  circuit  to  tho 
battery  r,  and  tho  current  from  tho  samo  passes 
by  10, 19,  in,  c,  a,  and  wire  21  to  tho  magnet  5 
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Specification  forming  part  of  Letters  Tatcnt  No.  131,311,  dated  September  17, 1972. 


To  all  ickom  it  oirtij  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  nml  Stute  of 
New  .Jersey,  have  inveiitctl  an  Improvement 
in  Printing-Telegraphs,  and  the  following  is 
tleehtretl  to  be  a  correct  description  of  the 

Before  my  present  invention  tlie  printing- 
Inver  magnet  had  been  placed  in  the  same  cir¬ 
cuit  as  the  type-wheel  magnet,  and  the  former 
hail  been  prevented  from  givingnn  impression 
each  pulsation  by  a  spring  acting  upon  the 
printing-lever;  but  unless  the  pulsations  that 
set  the  type-wheel  lever  were  very  rapid,  the 
printing-lever  would  be  moved  more  or  less. 
If  the  spring  is  under  considerable  tension,  so 
as  to  prevent  nil  impression  until  a  pause  oc¬ 
curs  after  the  type-wheel  has  been  set,  the 
printing-magnet  accumulates  sufficient  force 
to  overcome  said  spring;  but  the  impression  is 
not  reliable,  because  the  spring  prevents  tho 
pad  giving  a  blow,  nml  the  said  spring  accu¬ 
mulates  resisting;  power  to  tho  action  of  tho 
magnet  ns  tho  printing-lever -is  moved. 

My  present  invention  is  made  for  effecting 
the  printing  by  a  blow  resulting  from  the  mo¬ 
tion  of  a  weighted  lever.  Tho  weighted  lover 
resists  the  action  of  the  pnnting-magnot,  so 
as  not  to  move  until  the  force  of  tho  electro¬ 
magnet  is  sufficient,  and  then  tho  inertia  of 
the  moving  weight  insures  a  sufflciently-pow- 
erful  blow  to  print  from  tho  typo-wheel.  In 
this  manner  a  series  of  printing-telegraph  in¬ 
struments  can  be  worked  successfully  in  a  onc- 
wire  circuit,  and  all  polarized  switches  and 
electrical  circuit-changers  are  dispensed  with. 

I  also  make  uso  of  a  mechanism  for  turning 
the  type-w  heel  partially  around  upon  its  shaft, 
to  bring  one  range  of  letters  or  figures  into 
position  and  take  out  of  action  the  interme¬ 
diate  figures. 

In  the  drawing,  Figure  1  is  a  longitudinal 
section  of  the  said  machine,  and  Figs.  2,  3, 
anil  l  are  detached  views  of  the  type-wheel 
shining  mechanism. 

The  base  a,  frame  b,  tvpc-wlicol  c,  shaft  it, 
ratchet-wheel  e,  and  pallets  /,  moved  by  tho 
icier  g,  are  of  usual  construction,  and  tho 
t.'pe-wheel  magnet  A  and  printing-magnet  i, 
are  of  ordinary  character,  and  may  bo  either 
n  one  electric  circuit,  or  iu  separate  circuits, 
hi  II  1  0  d  for  use  in  one 


electric  circuit,  as  represented  in  Fig.  5.  Tho 
printing-lever  k  and  pad  f  are  also  of  ordinary- 
construction,  with  tho  exception  that  tho 
weight  in  is  attached  to  said  lever  k,  in  order 
that  it  may  prevent  tho  printing-lever  acting 
when  the  magnet  i  is  only  slightly  energized;, 
but  when  said  magnet  is  sufficiently  powerful 
to  movo  tho  weight  and  lever,  said  weight 
gives  tho  necessary  blow  to  effect  tho  printing 
much  more  perfectly  than  can  bo  done  with 
tho  same  electric  current  and  a  spring  to  re¬ 
store  tho  printing-lever  to  a  normal  position. 
Tho  typo-wheel  c  is  to  bo  mado  with  tho  de¬ 
sired  letters  or  characters  in  two  ranges — for 
instance,  numbers  may  be  placed  between  tho 
letters  to  alternate  with  them,  or  the  numbers 
may  be  upon  n  separate  typo-wheel,  tho  char¬ 
acters  of  one  coming  opjiosite  tho  spaces  of 
the  other,  and  tho  step-by-step  motion  is  suffi¬ 
cient  to  move  tho  type-wheel  from  one  letter 
or  character  to  the  next  in  either  range;  hence 
one  of  tho  ranges  will  bo  out  of  action  and  tho' 
other  in  position ;  and  to  change  so  ns  to  print 
from  the  range  that  had  been  out  of  action  re¬ 
quires  that  tho  type-wheel  or  wheels  shall  bo 
rotated  upon  tho  shaft  a  distance  equal  to  half 
tho  movement  given  by  one  of  the  stop-by¬ 
step  motions.  1  effect  this  by  tho  movement 
next  described.  Across  tho  shaft  c  is  tho 
spriug-locking  bolto,  having  nT-bend,  nml 
upon  tho  sleeve  carrying  tho  type-wheel  or 
wheels  is  an  ana  having  notches,  r,  at  one 
end  for  tho  T-bcail  of  the  bolt  o  and  at  tho 
other  end  a  fork, »,  for  tho  stud  t  upon  tho  iru- 
prcssiqn-lcver  k.  A  plate,  u,  npou  the  impres¬ 
sion-lever  acting  upon  tho  bolt  o,  raises  its  T- 
liead  out  of  oue  of  tho  notches  r,  and  at  this 
time  the  type-wheel  can  bo  partially  rotated. 
If  tho  position  of  tho  parts  is  such  that  the 
stud  t  acts  against  tho  fork  *,  tho  typo-wlieel 
will  lie  moved  either  one  way  or  tho  other, 
according  to  which  side  of  tho  fork  said  in¬ 
clined  stud  t  takes  against  as  tho  printing-le¬ 
ver  rises,  tho  bolt  o  being  disconnected,  and 
upon  tho  printing-lever  failing,  tho  T- head  of 
the  bolt  secures  the  parts  iu  position  by  enter¬ 
ing  oue  of  tho  notches  r. 

It  is  to  be  understood  that  the  operator  at 
tho  trarismitting-station  can  shift  all  the  type- 
wheels  at  once  in  the  various  machines  in  tho 
electric  circuit  by  bringing  them  around  to 
the  point  where  the  stud  of  the  printing-lever 
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IMPROVEMENT  IN  PAPER  FOR  CHEMICAL  TELEGRAPHS,  &c. 


nown  that  I,  Thomas  A.  Edison,  of 
in  tin-  nullity  of  Essex  mill  State  of 
».y,  have  invented  an  Ini|iniveiiieiit 
ring  Chemical  I’aper  nr  other  mate- 
legraphic  purposes;  anil  the  follow- 
clari-il  to  be  a  correct  description  of 


before  uiy  invention  iodide  of  potassium 
bail  keen  employed  in  the  preparation  of 
chemical  paper  for  receiving  telegraphic  com- 
inimieations  liv  dots  and  dashes,  and  starch 
bad  been  mixed  with  this  solution  of  iodide 
of  iHitassium  to  cause  its  adhesion  to  the  pa¬ 
per.  Inreccivingtoh-graphiccommunicalioiis, 

while  the  paper  remained  damp,  this  operated 
very  well,  hut  when  the  paper  became  dry  the 
starch  was  liable  to  crack  and  peel  off. 

My  invention  is  made  to  avoid  the  before- 
named  iliniciilty,  by  using  a  vehicle  for  the 
iodide  of  potassiam  that  will  not  crack  or  scale 
elf  the  paper  when  dry.  la  order  to  make  use 
of  the  starch  in  the  solution,  it  is  necessary  to 
use  hot  water  or  to  boil  the  same,  otherwise 
the  starch  will  not  remain  with  uniformity 
thniughoiit  the  solution  during  the  soaking 
operation  to  which  the  paper  is  subjected. 


I  have  discovered  that  a  very  thin  paste 
made  of  Hour  aud  water  will  retain  the  iodide 
of  potassium  uniformly  in  solution  during  the 
soaking  operation  to  which  the  paper  is  sub- 
j, sited:  it  will  not  make  the  paper  hard  or 
brittle,  but  will  penetrate  the  fabric,  anil  no 
portion  of  the  surface  will  crack  or  scalo  off 
when  the  paper  becomes  dry.  Furthermore, 
during  the  time  that  the  paper  is  kept  moist 
readv  for  use,  there  is  but  little  tendency  to 
deteriorate  or  become  injured  by  atmospheric 
influences,  especially  if  kept  in  tin  cans  or 
jars,  and  if  the  paper  becomes  too  dry  it  can 

^TprefcMtart tho“ilonr  and  water  bo  mixed 
together  while  the  water  is  warm,  and,  Ire- 
mark,  that  flue  wheat  Hour  is  the  best,  but 
rve  or  other  Hour  may  be  employed. 

‘  I  claim  as  my  invention— 

The  chemical  paper  for  telegraphic  purposes, 
prepared  in  the  manner  specified. 

Signed  by  me  this  10th  day  of  April,  A.  D. 


m  a  EniSON. 


"  ^GeO.  T.  PlXCKXEY, 
Chas.  U.  Smith. 
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THOMAS  A.  EDISON,  OE  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  0. 

IMPROVEMENT  IN  APPARATUS  FOR  PERFORATING  PAPER  FOR  TELEGRAPHIC  USE. 


Specification  forming  part  of  Lrtten  Patent  No.  133,430,  dated  October  S2, 1872. 


T«  all  irhvrn  it  may  concern:  above  the  (lie  e  and  through  the  Blotted  stand- 

lie  it  kuown  that  I,  Thomas  A.  Edison,  of  aril  b  between  the  feed-roller  k  and  holding- 
Ncwark,  in  the  comity  of  Essex  mid  State  of  roller  I.  The  roller  k  is  made  with  the  ratchet- 
Nt-w  Jersev,  hare  invented  an  Improvement  teeth  S  in  the  middle,  and  m  is  the  stop-pawl; 
in  Telegraphic  Perforating-Machines,  and  the  ii,  the  nctunting-pawl  on  tho  lever  p;  and  o  is 
following  is  declared  to  be  a  correct  dcscrip-  the  stop  or  blocking  pawl  on  the  lever p  taking 
turn  uf  the  said  invention.  the  second  range  or  reverse  ratchet-teeth.  The 

The  strip  of  paper  is  perforated  by  thisma-  lever  p  has  its  fulcrum  at  10,  and  receives  more 
chine  for  use  in  transmitting  telegraphic  mes-  or  less  vibration  according  to  the  amount  that 
sages.  The  machine  is  made  with  keys  that  the  paper  is  to  bo  fed.  The  yoke  (fund  springs 
perforate  either  a  single  dot  or  three  openings  r  serve  to  raise  the  lever  p  to  its  full  height, 
to  form  u  dash,  one  of  the  three  openings  be-  as  determined  by  the  stops  11  on  the  rods  12, 
ing  larger  than  the  others  so  us  to  produce  a  and  these  rods  12  extend  to  tho  key  »  that 
longer  pulsation.  The  paper  is  fed  the  proper  gives  motiuu  to  the  lever  p  sufficient  to  space 
distance  each  perforation,  and  word -spaces,  off  between  ono  word  ami  tho  next,  as  at  a 
pauses,  and  sentence-spaces  are  produced  by  pause.  Tho  movement  of  the  lover  p  is  ar- 
kvys,  and  these  keys  are  arranged  in  a  small  rested  by  the  notched  slide  I,  see  Fig.  3,  and 
compass, and  the  instrnincntiscompaet, cheap,  this  sliilo  f  is  moved  endwise  to  briugadeeper 
and  adapted  to  local  offices  or  to  individual  notch  below  tho  lever  p  and  allow  greater  mo¬ 
use.  tion  when  tho  dash  key-lever/ is  depressed. 


Automatic  Telegraph  Instruments. 
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l  St" 


CetJL.  Afri-. 


IMPROVEMENT  IN  AUTOMATIC  TELEGRAPH  INSTRUMENTS. 


Specification  forming  part  of  Letters  Patent  No.  1 


To  all  tehom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  tho  county  of  Essex  ami  State  of 
New  Jersey,  have  invented  an  Improvement 
iu Chemical  Telegraphs;  and  the  following  is 
declared  to  bo  a  correct  description  of  the 

In  chemical  telegraphs  difficulty  arises  in 
preventing  tho  earth  currents  marking  the 
paper  and  interfering  with  the  sharpness  of 
the  dot  and  dash  marks. 

In  my  present  invention  I  neutralize  tho 
earth  currents,  and  also  prevent  the  stylus  be¬ 
ing  destroyed  by  the  action  of  tho  ncid  in  the 
chemical  paper  while  the  circuit  is  broken  on 
the  main  line  or  the  instrument  is  not  in  ac- 

1  employ  a  rheostat  to  regulate  the  action 
of  a  battery  that  supplies  a  very  feeble  con¬ 
stant  current  to  neutralize  earth  currents,  and 
a  local  constant  current  is  brought  into  con¬ 
tact  with  the  surface  of  the  chemical  paperto 
pass  across  tho  paper  near  tho  stylus  nnd  pre¬ 
vent,  by  polarizing  such  paper,  tho  action  of 
the  acids  upon  tho  iron  stylus  or  pen,  thereby 
preventing  iujury  to  tho  same  during  the  time 
that  the  instrument  is  not  in  use. 

Tho  diagram  ill  annexed  drawing  illustrates 
this  invention. 

The  transmitting-rollcr  n  is  mounted  aud  ro¬ 
tated  in  any  usual  manner,  and  b  b  represent 
the  transmitting  stylus,  brush,  or  spring  roll¬ 
er  or  rollers.  The  receiving-roller  d  is  pro¬ 
pelled  in  any  convenient  manner,  aud  tho  pa¬ 
per  is  drawn  along  iu  tho  ordinary  way.  Tho 
stylus  e  or  marker  is  of  iron  or  other  material 
to  make  n mark  upon  tkechcmicnl  paper  when 
the  electric  current  passes  through  such  pa¬ 
per.  The  spring-conductors  i  i  are  of  platinum. 


ncctcd,  throngh  tho  wire  2,  stylus  b,  roller  a, 
lino-wire  3,  to  thestyluse;  thence  by  the  wire 
4  or  earth  connection,  so  as  to  mark  tho  paper 
os  usual.  Tho  battery  1  is  connected  to  tho 
rheostat  m,  and  by  tho  wire  5  to  the  lino  3  nnd 
tho  wire  C  to  tho  earth  lino  4,  so  that  a  very 
fecblo  current,  adjustable  by  m,  is  thrown  on 
the  lino  and  earth  connections  in  the  reverse 
direction  to  the  earth  currents,  so  as  to  neu¬ 
tralize  tho  same.  Tho  battery  p  is  connected 
by  tho  wires  8  aud  0  with  the  spring-conduct¬ 
ors  i  i  so  that  a  enrrent  will  pass  across  tho 
chemical  paper  resting  upon  the  roller  d.  Tho 
main-lino  current  from  the  stylus  gives  to  tho 
particles  an  electric  condition;  that  condition 
continuing  tends  to  prolong  tho  mark  after 
the  pnlsation  ceases ;  the  cross  or  counter  cur¬ 
rent  neutralizes  this  electric  condition  or  po¬ 
larity,  nnd  prevents  attenuation  of  tho  mark; 
it  also  prevents  injury  to  tho  stylus  or  pen  by 
tho  action  of  the  acids  iu  tho  paper,  because 
the  current  passing  between  the  conductors  * 
i  is  superior  to  any  ground  currents  and  neu¬ 
tralizes  their  action. 

I  claim  ns  my  invention— 

1.  Tho  circuit  from  tho  battery  1  connected 
with  tho  earth  and  lino  in  a  chemical  telegraph 
instrument  and  adjusted  by  the  rheostat  m  to 
neutralize  earth  currents,  substantially  as  set 
forth. 

2.  Tho  conductors  i  i  connected  with  the 
battery  p,  in  combination  with  the  stylus  c  of 
a  chemical  receiving  instrument,  for  the  pur¬ 
poses  nnd  substantially  as  set  forth. 

Signed  by  mo  this  Sth  day  of  May,  A  D. 


Witnesses: 

Geo.  T.  Pinckney, 
Chas.  n.  Smith. 


T.  A.  EDISON. 


Circuits  for  Chemical  Telegraphs. 

No.  135,531.  Patented  Feb.  4.1873. 


j/ifitin.i  (l  ffdiitn. 
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THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  C. 

IMPROVEMENT  IN  CIRCUITS  FOR  CHEMICAL  TELEGRAPHS. 

Specification  forming  part  of  Lctten  Patent  No.  133,331,  dated  February  4, 1873. 


To  all  tchom  it  may  concern:  ploy  upon  long  lines  ono  or  more  earth  con- 

Bo  it  known  that  I,  Thomas  A.  Edison,  of  ncctions,  in  which  are  placed  one  or  more  clec- 
\cwark  in  the  county  or  Essex  nnd  Stato  of  tro-magnets,  with  or  without  rheostats  to  reg- 
jfew  Jersey,  have  invented  an  Improvement  ulato  the  proportion  of  currents  passing  to  tho 
in  Circuits’ for  Chemical  Telegraphs,  of  which  earth,  such  connections  aud  electro-magnets 
the  following  is  a  specification:  serving  to  free  tho  line  from  surplus  electricity 

Before  this  invention  telegraphic  circuits  nnd  by  tho  reverse  polar  action,  as  the  electro- 
had  been  arranged  with  a  rheostat  to  regulate  magnet  discharges  itself,  to  free  the  lino  from 
the  portion  of  the  electric  pulsation  passing  to  any  attenuation  of  the  primary  pdlsathra3- 
the  chemical  pni>cr,  and  allowing  tho  other  With  long  lines  it  is  preferable  to  employ 
imrtionsof  the  pulsation  to  pass  along  ui>on  tho  long  electro-magnets;  and  the  reverse,  inorder 
main  line,  or  to  go  to  the  earth  ns  a  leakage,  that  tho  time  occupied  by  the  magnet  in  dis- 
In  these  cases  tho  rheostat  did  not  produce  charging  its  magnetism  may  be  proportioned 
any  counter  current,  and  served  only  to  direct  to  the  attenuation  or  tailing  of  the  main  enr- 
portions  of  tho  electrical  waves  through  tho  rent  that  is  increased  by  tho  length  of  line. 


self  before  another  pulsation  succeeded  nnd  milting  instrument  ate,  such  as  a  stylus  and 
the  line  became  surcharged.  In  all  cases  it  perforated  paper,  or  a  finger-key  or  other  de- 
hns  been  desired  to  obtain  the  most  perfect  vice.  Tho  battery  may  bo  connected  with 
insulation  of  the  line  to  avoid  the  uso  of  pow-  either  the  posittvo  or  the  negative  pole  to  the 


when  the  insulation  is  impaired  by  atuiosplier- 


electricity  finds  vent  in  currcntM  to  tlie  cart 
lessening  the  tailing. 

When  an  electromagnet  is  charged  by 
pulsation  the  electric  action,  in  tho  circuit 


to  the  earth,  and  the  message  will  be  received  only  at  New 
York.  .  .  , 

rharged  bv  a  I  provide  a  sccoudary  or  local  circuit  con- 
the  circuit  of  nccted  with  tho  niniu  circuit  at  both  sides  of 


is  broken  the  magnet,  in  discharging  itself  of  spoken  of  may  be  of  ordinary  character;  but 
the  magnetism  that  has  been  induced,  sets  up  as  quantity  rather  than  intensity  is  reqmreu, 
momeutarilv  a  counter  current  or  one  of  oppo-  large  wires  may  be  used  for  the  helices,  anu 


momeutarilv  a  counter  current  or  one  of  opiKv  «•*««  *  . 

Site  polarity.  I  avail  myself  of  these  various  solid  bars,  bundles,  or  tubes  for  the  cores,  and 
conditions,  mid  arrange  the  circuits  in  such  a  many  of  these  may  bo  employed,  or  a  large 
mauuerthat  tho  electro-magnets  which  are  en-  number  may  bo  provided,  and  niore  or  less 


ergiied  by  the  pulsation  that  mnkes  the  mark  may  be  brought  into  action  by  switches  or  a 
oa  the  chemical  paper,  serve  to  bteusifv  the  commutator.  Tho  helices  might  bo  ot  ire 
electric  action  upon  that  paper;  hut  that  tho  wire  wound  in  sevcrollnyere,  and  cores  bo  dis¬ 
counter  current,  set  up  when  the  primary  eir-  penscil  with,  tho  inner  portions  ot  me  cons 
cuit  is  broken,  shall  neutralize  tlio  tailing  or  forming  tho  electro  magnets, 
attenuation  of  tho  current  by  the  discharge  of  When  tho  circuit  is  closed 
the  magnetism  from  tho  electro  magnet,  there-  passes  in  the  main  line,  a  1 


attenuation  of  tho  current  bv  the  discharge  of  When  tho  circuit  is  closed  and  a  pulsation 
the  magnetism  from  the  eleetromagnct,  there-  passes  in  the  main  line,  a  loral  arcnitwm 
by  allowing  for  tho  use  of  verv  feeble  currents  thereby  bo  set  up  through  the  elec tro-magnets 
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THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  THE  GOLI 
AND  STOCK  TELEGRAM  COMPANY,  NEW  YORK,  N.  Y. 

IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 


To  all  idiom  it  may  concern: 

Ii«  it  known  unit  I,  Thomas  a.  Edison, 
of  Newark,  in  the  county  of  Essex  ami  State 
of  New  Jersey,  have  invented  sin  Improve¬ 
ment  iu  Transmit l in;:- Instruments  for  Print¬ 
ing-Telegraphs,  of  which  the  following  is  a 
specification : 

In  this  instrument  there  arc  two  electro¬ 
magnets  in  a  main-line  circuit,  in  which,  also, 
is  the  key  or  other  instrument  lor  opening 
ami  closing  the  circuit.  The  relay-magnets 
are  provided  with  armatures  titl'd  circuit- 
closers,  ami  the  retractile  springs  of  the  arma¬ 
tures  are  of  different  tensions,  so  that  the  re¬ 
lay,  working  a  local  circuit  through  the  type- 
wheel  magnet  of  the  priiitiiig-iiistruuieut,  en¬ 
ergizes  the  same  each  pulsation  in  the  main 
line.  The  local  circuit  of  the  priiitiiig-inaguet 
remains  broken,  ln-cause  the  armature  of  that 
relay-magnet  is  kept  toward  the  magnet  by 
the  residual  magnetism  until  a  pause  iu  the 
transmission  occurs  suflicient  to  allow  the 
printing  relay-armature  to  recede  ami  close 
the  relay  cT-nit  to  the  printing-magnets.  In 
this  tnaiimr  it  is  only  necessary  to  pulsate 
the  main-hue  circuit  and  pause  to  effect  the 
piinting  when  the  type-wheel  has  been  set. 

In  the  tlrawing,  Figure  1  shows  a  printing- 
telegraph  instrument  of  any  desired  charac- 
*  r,  a  representing  the  type- wheel  magnet, 


anil  A  the  printing- in 


oHlic  relay-instrument” 

line  circuit  Irom  the  hatterv  /,  and  a  is  a 
huger-key  or  other  closer  at  the  distant  sta¬ 
tion  to  pulsate  the  current  through  d  e.  The 
armatures  A  and  i  are  draw  n  back  by  springs 
of  different  teusiun,  the  spring  of  A  being 
the  most  powerful,  so  that  the  armature  A 
trill  respond  to  each  pulsation  of  g,  and  close 
aml.opcu  the  local  circuit  A  to  the  ttpe- 


wlioel  magnet  a  in  the  various  printing-in 
struincnts;  thereby  the  type-wheels  will  bi 
set  by  such  pulsations.  During  these  pitlsa 

electro-magnet  r,  because  of  the  residual  mag 
netism  ami  slight  tension  of  the  retractili 
spring  or  the  armature;  but  when  a  pnusi 
occurs  the  magnet  e  discharges  itself,  tin 
armature  i  is  drawn  away,  ami  the  relay  cir 
unit  l  closed  to  the  printing-magnets  A,  so  a 
to  give  the  impression.  If  the  printing  is  ti 
bo  effected  when  the  local  circuit  A  is  closed 
the  connection  will  be  made  to  the  screw  1 
instead  of  the  screw  2.  With  circuits  ar 
ranged  ns  iu  the  diagram,  Fig.  U,  only  om 
local  battery  will  be  required,  the  connection: 
and  operations  corresponding  with  those  be 
foro  described.  The  magnet  il  may  bo  usei 
for  setting  the  typi -wheel  by  direct  action  o 


etc  be  a 


i-d  to  cli 


lie  local  ci 


hi  with  rdui 
ing-tclegmpl 


THOMAS  A.  EDISON. 
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LS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  TIIE  GOLD 
AND  STOCK  TELEGRAPH  COMPANY,  OF  NEW  YORK,  N.  Y. 


IMPROVEMENT  IN  PRINTING-TELEGRAPHS. 


Specification  funnies  part  of  Letters  Talent  No.  1 10,  188,  dated  Jnly  1, 19m ;  application  fil.-.l 
May  1C,  19m. 


la  all  irAoin  it  may  concern: 

lie  it  known  tlmt  I,  Thomas  A.  Edison,  of 
Newark,  in  the  comity  of  Essex  nml  State  of 
New  Jersey,  have  invented  an  Improvement 
in  Printing-Telegraphs,  of  which  the  following 
is  a  specification: 

In  this  machine  there  is  n  circuit-breaker 
driven  by  an  electric  engine,  nml  this  pnlsator 
makes  ami  breaks  the  circuit  of  the  main  line 
and  causes  nil  the  type-wheels  in  the  circuit 
to  revolve  iu  uuison  through  the  agency  of  nn 
electro-magnet  and  step-by-step  mechanism. 


the  printing-magnet,  nml  11  is  the  retnro-con 
auction  to  the  local  battery  if.  The  motor 
drives  the  wheel  t  by  tho  pinion  13,  and  this 

wheel,  A1,  to  which  is  attached  a  ratchet-wheel, 
fc  The  wheel  A*  is  loose  upon  the  same  shaft 
ns  the  wheels  A',  and  t,  and  it  is  rotated  by  a 
pawl,  15,  that  is  upon  tho  wheel  A',  and  takes 
tho  teeth  of  tho  ratchet-wheel  L  The  arms 
m,  three  in  number,  project  from  a  lmb  around 
the  shaft  h\  Oue  of  them  is  contiguou-  •-  - 
when  c 


me  snail  uue  ot  mein  is  contiguous  to  a 
knuckle  on  the  |;awl  15,  so  that  when  one  of 
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THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY. 

IMPROVEMENT  IN  CIRCUITS  FOR  AUTOMATIC  OR  CHEMICAL  TELEGRAPHS. 

Specification  forming  part  of  Letter.  Talent  No.  141,772,  dated  Aognst  13,1873;  application  filed 
November  9, 1872. 


sistance  or  the  chemical  paper,  and  canse  the 
proper  proportion  of  enrreut  to  pass  through 
said  paper.  The  battery  /i  is  placed  in  the 
main  or  branch  line  with  its  poles  in  a  posi¬ 
tion  localise  the  electricity  to  circulate  through 
the  local  circuit  composed  of  1,  e,  2,/,  and  11, 
in  a  direction  opposite  to  that  in  the  main  line, 
so  that  any  attenuation  of  tho  mark  may  be 
prevented  by  tho  reverso  action  of  tho  cur¬ 
rents.  If  the  before-mentioned  parts  only 
c  employed,  tho  local  battery  A  might  bo 
icicnt  to  neutralise  tho  electric  pulsations 
...  the  main  line.  I  therefore  iutroduco  a 
rheostat,  I,  between  tho  poles  of  the  battery  A, 
aud  the  same  should  be  variable  orailjustable 
to  allow  the  action  of  tho  battery  A  to  bo 
varied,  and  only  so  much  of  the  reverso  cur¬ 
rent  directed  through  tho  local  circuit  aud  tho 
chemical  paper  as  will  prevent  tho  attenua- 
Ion  or  tailing  of  the  mark  upon  tho  chemical 
aper,  leaving  that  mark  clear  aud  distinct. 

1  claim  as  tny  invention— 

The  rheostat  l  applied  to  tho  battery  A  in 
lie  local  circuit  to  regulate  the  action  tliere- 
_f,  in  combination  with  tho  rheostat  /  in  tho 
branch  circuit,  and  tho  receiving  instrument 
e  main  circuit,  substantially  as  and  for 
urposes  set  forth. 

jned  by  me  this  oth  day  of  November, 
A.  D.  1S72. 

TIIOMAS  A.  EDISON. 


Wit 


Geo.  T.  Pinckney, 
Uiias.  II.  Smith. 
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THOMAS  A.  EDISON,  OF  NEWARK,  SEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  C. 

IMPROVEMENT  IN  PERFORATORS  FOR  AUTOMATIC  TELEGRAPHS. 


Specification  funning  part  of  Letters  Talent  Xo.  111,775,  dated  August  IS,  1573;  application  filed 
March  13,  1573. 


To  all  ichom  it  may  concern : 

lie  it  known  that  I,  Thomas  A.  Edisox,  of 
Newark,  in  the  comity  of  Essex  ami  State  of 
New  Jersey,  liavc  invented  an  Improvement 
in  Machines  for  Perforating  Paper  for  Use  in 
Automatic  Telegraphy,  of  which  the  following 
is  a  specification: 

In  Letters  Patent  No.  121,001,  granted  to 
me,  a  dcvico  is  shown  for  perforating  paper 
iu  which  tho  punches  arc  moved  by  power 
applied  to  finger-keys  acting  through  cams 
and  slide-bars. 

My  present  invention  relates  to  employing 
electro  magnetism  as  tho  motor  to  project  tho 
punches,  so  as  to  render  the  work  of  operat¬ 
ing  the  machine  less  fatiguing  to  .the  hand 
and  arm  of  the  operator  than  if  tho  power  to 
move  said  punches  is  applied  by  the  hand  to 
the  keys ;  and  by  this  improvement  I  dispense 
altogether  with  the  cams  anil  slide-bars  of 
aforesaid  patent. 

I  employ  an  electro  magnet  or  magnets  to 
actuate  each  punch  through  an  armature  ami 
lever,  and  tho  connections  to  tho  magnets  are 
arranged  so  that  by  depressing  a  finger-key 
.  the  circuit  is  closed  to  the  proper  magnet  or 
magnets,  and  they,  by  their  levers,  move  tho 
punch  or  punches,  and  the  paper  is  perforated 
with  the  character  corresponding  to  that  of 
tho  depressed  finger-key. 

In  tho  drawing,  Figure  1  is  a  plan,  and  Fig. 
2  is  a  vertical  section,  of  tnv  improved  ma¬ 
chine.  ’  ' 

a  a  represent  the  punches  (and  of  these 
there  should  be  ten)  for  making  the  charac¬ 
ters  composing  tho  Morse  alphabet.  I  have 
shown  but  six  to  avoid  duplication  of  parts, 
and  for  tho  same  reason  only  three  keys  of 
the  horizontal  range  of  fingcr-kevs  b  b  are  rep¬ 
resented.  The  punches  a  a  aro  placed  in  two 
rows,  and  iuovo  vertically  in  tho  die  c  and 
guide-plate  d,  and  are  kept  raised  from  off 
the  strip  of  paper  d  by  the  springs  2  2  when 
not  acted  upon  by  the  levers  h  h  of  the  electro¬ 
magnets  c  e. 

^1*0  paper  is  drawn  through  an  opening  iu 
medio c,  beneath  tho  punches,  by  any  suita- 


of  my  invention,  it  is  not  represented  in  tho 
drawing. 

Tho  electro  magnets  c  e  for  actuating  the 
punches  aro  supported  upon  tho  bed  of  the 
machine,  and  are  preferably  arranged  in  a 
circle,  with  their  levers  h  h  radiating  from  the 
group  of  punches,  as  shown  in  Fig.  1,  so  as 
to  economize  spaco  and  allow  of  said  levers 
acting  upon  their  respective  punches  without 
risk  of  interfering  with  each  other.  Each  le¬ 
ver  is  provided  with  an  armature,  f,  and 
moves  upon  a  fulcrum,  3 ;  and  said  lever  may 
cither  rest  upon  its  punch  a  or  be  connected 
to  it  by  a  pin  and  slot.  Beneath  tho  range  of 
finger-keys  b  b  thcro  is  a  range  of  metallic 
bars  or  rods,  1 1,  supported  and  insulated  in  tho 
frames  I'  l';  and  there  is  the  same  number  of 
bars  I  as  thero  are  punches  a.  Each  bar  I  is 
in  metallic  connection  with  its  magnet  c  by 
tho  wire  4,  and  tho  battery  r  is  connected  to 
all  the  magnets  c  by  tho  wire  5  and  branches 
li  C.  Tho  finger-keys  b  b  are  pivoted  upon  the 
rod  or  shaft  in;  and  upon  the  under  sido  of 
each  key  thcro  aro  one  or  moro  projections,  n, 
each  contiguous  to  a  bar,  l;  and  these  projec¬ 
tions  aro  different  iu  number  and  position  up¬ 
on  the  various  keys,  and  arranged  so  that 
when  a  kev  is  depressed  and  its  projections  in 
contact  wi'th  tho  bars  1  tho  circuit  is  closed  to 
such  magnets  e  as  actuate  thoso  punches  that 
produce  a  character  corresponding  with  that 
of  tho  depressed  key.  Tims  tho  key  shown 
depressed  in  Fig.  2  is  provided  with  four  pro¬ 
jections,  it,  and  the  circuit  is  closed  to  the  four 


three  perforations  in  one  lino  and  one  in  tho 
other  line,  tho  wholo  representing  a  long  dash 

81  When  a  kev,  b,  is  depressed  the  current  from 
tho  haticry  r  passes  to  tho  magnet  or  mag¬ 
nets  c  e  by  the  wire  5  and  branch  or  branches 
0  0,  and  ‘from  said  magnets,  by  tho  wire  or 
wires  1,  to  tho  bar  or  bars  /,  finger-key  b, 
shaft  til,  and  wiro  15,  back  to  tho  battery. 

Bv  this  arrangement  of  mechanism  the 
punches  aro  operated  by  tho  power  of  elec- 
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Relay  Magnets. 
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of  Letters  Patent  So.  111,717,  dated  August  15,  1875;  application  filed 
March  13,  1873. 


To  all  tr/ioin  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  ami  State  of 
New  Jersey,  have  iuvciited  an  Improvement 
in  Telegraphic  lustrum 
lowing  is  a  spcciflcatiot 


It  the  fob 


_ _ _ _ ...oyed  to  a  large  ex- 

tent  iiTvnrious  telegraphic  operations.  It  is, 
however,  found  that  the  adjustment  of  the 
springs  that  draw  hack  the  armature  and 
the  burning  of  the  contact  -  noiuts  by  the 


justing  the  point  (  nearer  to  or  farther  from  i 
the  proportion  of  current  passing  to  the  mag- 
...  .  ..  ~m  p0  adjusted  so  that,  when  tho  point 
ved  by  the  magnet  c  nearest  to  t,  tho 
from  r  will  be  sufficiently  powerful  to 
energize  tho  mnguet  n  and  draw  down  its 

- aturo  I/;  but  when  tho  circuit  to  tho  rang- 

c  is  broken  at  tho  key  a,  or  otherwise,  tho 
rement  of  tho  point  I  away  from  t  will 


by  the 

spark  are  sources  ot  constant  annoyance. 

My  present  Invention  is  made  for  prevent¬ 
ing  tho  points  burning  out,  and  for  avoiding 
adjustment  of  the  retractile  armature-springs. 
1  make  use  of  metallic  contact-points  within 
liquid,  such  as  glyccrint 


. . „  tension  in  the  circuit  I;  m  by  the 

resistance  of  tho  intervening  liquid,  and 
'  power  of  the  elcetro-maguet  «,  s- 


tho  motion  of 
farther  from  the 
electric  tension 


md  lowers  the 


,t  magnet  without  forming  a 
spark  or  breaking  the  circuit. 

Iu  the  drawing,  Figure  1  is  a  side  vi 
the  relay-magnet  with  the  circuit-cup  it 


The  finger-key  <t  is  iu  a  circuit  from  the  bat 
tery  It;  so  also  are  the  coils  of  the  relay-mag 
net  e.  The  armature  <1  and  its  lever  /  ar 
moved  by  the  spring  c  iu  one  direction,  am 
by  the  magnet  e  in  the  other.  The  cireuit-cu 


the  lever  f 

Che  battery  .  .-  ...  ... - - - „ 

i;  and  it  wilt  now  be  understood  that  by  ad- 


I  with  the  otli 
The  battery  r  is  hi  the  circuit  to  the  magnet 


that  its  spring  or  weight  t  will  draw  away  its 


made  operative  in  effecting  any  desired  tele¬ 
graphic  operation  to  which  it  is  adapted.  I. 
however,  employ  the  samo  especially  as  a 


the  battery  r  and 


n  aware  that  contact-points  within  a  liq 
ueli  as  oil  or  glvccrine,  have  been  cm 

. il  in  the  circuit-breaker  of  an  electric  en 

cine.  In  my  improvement  the  circuit  is  no; 
brukcu,  but 'the  relay -magnet  or  sounder  n 
ic  rated  by  rise  ami  fall  of  tension,  and  tin 
m tact-points  are  adjustable  instead  of  var> 
ig  the  armature  spring  of  the  magnet. 

I  claim  as  my  iuveution—  .  . 

The  adjustable  contact-points  acting  witlni 


this  7th  day  of  March,  A.  I 
THOMAS  A.  EDISON. 


T.  A.  EDISON. 
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IMPROVEMENT  IN  GALVANIC  BATTERIES. 

Specification  fonninK  part  of  Letters  Patent  No.  112,009,  dated  September  2.1, 1571;  application  Med 
November  5, 1873. 


To  all  idiom  if  maij  concern: 

Re  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  the  county  of  Essex  ami  State  of 
New  Jersey, •  have  invented  nil  Improvement 
in  Galvanic  Batteries,  or  which  tho  following 
is  a  speciflcntion: 

Galvanic  batteries  have  been  made  with  a 
plate  of  copper  at  tho  bottom  of  tho  glass  jar 
ill  which  the  zinc  is  suspended.  The  zinc  has 
been  attached  adjustably  by  arms,  and  the 
copper  iii  somo  instances  1ms  been  a  plate 
placed  edgewise  in  tho  bottom  or  the  cell.  In 
all  instances  the  sulphate  of  copper  has  been 
placed  nrouiid  and  above  the  copper  plate, 
and  in  practice  it  is  found  that  tho  zinc  be¬ 
comes  discolored  and  its  clllcicacy  is  injured 
by  a  coating  or  deposit  from  tho  blue  vitriol. 
1  have  discovered  that  when  tho  sulphate 
•  of  copper  is  placed  below  tho  copper  polo  of 
the  battery  tho  zinc  polo  will  remain  " 
efficient  and  free  from  deposit,  that  the 
vitriol  solution  in  the  liquid  of  tho  cell  will 
not  extend  above,  or  but  littlo  above,  tho  cop¬ 
per  plate,  nud  that  the  battery  will  not  re¬ 
quire  replenishing  as  rapidly  as  now  usual, 
and  will  remaiu  at  a  more  uniform  intensity. 

In  the  drawing.  Figure  1  is  a  vertical  sec¬ 
tion,  aud  Fig.  2  is  a  sectional  plan,  at  tho  line 
-r  X,  of  my  said  battery. 

The  cup  or  cell  a,  zinc  b,  suspendiug-rod  c, 
arms  d,  aud  clamp  are  to  be  of  any  usual  ebar- 

In  carrying  out  my  improvement,  I  support 
or  suspend  tho  copper  polo  c  at  a  short  ■,i"- 


_  from  tho  bottom  of  tho  cell,  say  one 

inch,  more  or  less.  To  effect  this,  the  copper 
polo  may  have  legs,/,  resting  upon  tho  bot¬ 
tom  of  tho  cell,  or  the  same  may  bo  suspended 
by  non-conducting  material,  such  as  bard  rub¬ 
ber,  from  the  edges  of  tho  vessel  n,  or  from 
the  zinc  pole  or  its  support.  Tho  sulphate  ol 
copper  is  to  bo  supplied  below  the  copper  pole, 
cither  by  inserting  the  same  before  introduc¬ 
ing  the  'copper,  or  it  may  preferably  bo  sup 
plied  through  tho  tube  h  that  passes  by  the 
copper  pole,  so  that  tho  sulphate  of  copper  in 
troduced.througk  the  same  remains  below  tin 
copper  and  tho  metallic  copper  is  deposited 
and  tho  zinc  is  acted  upon  by  tho  acid  that  n 
liberated  without  tho  deposit  of  foreign  mat 
ter  resulting  from  the  direct  contact  of  tin 
sulphate  of  copper  with  tho  zinc. 

1  do  not  claim  a  copper  pole  resting  on  shor 
projections  that  servo  to  keep  tho  same  abovi 
any  impurities  in  the  cell. 

I  claim  as  my  invention— 

Tho  arrangement,  in  a  galvanic  battery,  o 
the  horizontal  copperplate  above  the  sulphab 
of  copper  and  its  solution,  and  below  tho  zm 
pole  and  tho  liquid  surrounding  the  same,  fo 
tho  purposes  and  substantially  as  set  forth. 

Signed  by  ino  tliisSIst  day  of  October,  A.U 

187"'  THOMAS  A.  EDISON. 

Witnesses: 

Gko.  T.  Pinckney, 

Ciias.  II.  Smith. 


United  States  Patent  Office 


IMPROVEMENT  IN  TELEGRAPH-SIGNAL  BOXES. 


Tii  all  idiom  ll  may  concern : 

lie  it  known  that  I,  Thomas  A.  Edison, 
til'  Newark,  in  the  enmity  of  Essex  ami  State 
Ilf  New  Jersey,  have  invented  an  Improve¬ 
ment  in  Telegraphic  Alarm  and  Signal  Ap¬ 
paratus.  of  which  the  following  is  a  specifics- 


In  the  brake-wheels  il  c  arc  notches,  po.< 
tioned  to  give  indications  ni>ou  a  siiitable  i 
stmuicntut  thcccutnd  receiving-station— sue 
as  u  kell-tnagnet,  armature,  and  hammer— 
designate,  liy  the  strokes  on  the  bell,  the  uni 


before  my  invention,  mi  alarm  appara¬ 
tus  and  local  telegraph  had  been  invented 
for  roniniiinicating  from  several  houses  or 
buildings  in  a  telegraphic  circuit  with  the  cen¬ 
tral  station,  for  calling  police,  messenger,  or 
other  service,  as  seen  in  Letters  Patent  No. 
rj7.su,  granted  to  E.  A.  Calalmu.  My  in- 
"  improvement  upon  the  same, 


lier  allotted  to  the  wheel  <!,  or  to  the  wheel 
anil,  in  so  doing,  indicate  the  station  atwliii 
the  instillment  is  placed  containing  such  mu 
tiers;  and,  also,  what  is  wanted— such  as  p 

The  switch  k  is  employed  to  direct  the  ci 
cuit  through  either  the  wheel  <1  or  the  whe 
according  to  what  is  to  be  indicated  at  tl 
'  '  lg-station.  I  remark  th  it  the  cent  u 


and  a  moditicatioii  of  Letters  Patent  No. 
lJ!t,5J();  and  consists  in  an  adjustment  to  the 
springs  that  close  the  circuit,  whereby  the  V- 
slmiHsl  ends  arc  properly  positioned,  and  the 
power  of  the  springs  regulated.  Also,  in  ar¬ 
ranging  the  magnet,  armature,  and  adjusta¬ 
ble  stops  in  relation  to  the  clock-work  so  that 
the  parts  are  easy  of  access,  and  the  sound 


I-.  will  lie  n 


lu  the  drawing,  Figure  1 
with  the  bed  ill  section;  a 
plan  with  the  clock-work  or 


an  elevation 
1-ig.  a  is  a 
n  ol  gearing 


blocks  10  and  11  of  the  switch  a 
ciently  near  each  other  for  the  circuit  not 
be  broken  in  the  act  of  moving  the  switch  fro 
te  contact-block  to  the  other. 

The  circuit-closing  springs  I  a  are  upon  i 
saluted  blocks,  and  connected  by  ckinipiu 
- passing  through  slots,  so  that  the  ' 


in  their  position  vertically;  amt  also  in  ti 
force  with  which  they  press  against  the  i 
spcctivc  wheels  it  or  e.  There  are  insulat 
stops  r  »  provided  to  limit  the  movements 
the  springs  /  « ,  and  prevent  the  V-enils 
the  springs  moving  too  far  into  the  slots 
the  circuit -wheels  it  c,  thereby  insuring  t 
pro|>cr  length  of  pause  between  the  pulsatioi 
The  electromagnet  m  is  in  an  opening 
the  base  «  Mow  the  clock-work,  anil  it  is  pi 


le  spring  15 
’it  tenders  t 


mil  ther 


icil. 


lust  the 


rows  111  14  w 


sainted  switch  5 1 


imlcr  4,  throa 

uiiiiiu  _ _ _ .-vcr/,  onlinar 

Sch -sell,  and  forms  a  shunt  to  the  m: 
Hitting  out  the  electromagnet ;  but,  wh 
.„  ;lt  the  current  is  compelled  to 
igh  the  electromagnet  hi,  producing  a  r 
i>t*  tlie  arm  Jit  ur*.  ami  souml.  Tins  swi1 


United  States  Patent  Office 


IMPROVEMENT  IN  CHEMICAL  TELEGRAPHS. 


Sprcilicalinn  foiniiiiR  purl  "f  1 


ii-.iiTclcRr.iiilis.nf  wlii.-l.  (lie  follow 


The  object  uf  the  present 


|t,l|'irciiU  r  n.,  ll'|,,l"iV 

lie  strip  nf  cliciiiicnl 


*<>«  said  patent.  U. 

rl«UogetVirr?lm!iiR|l|  t 


t-icreliy  increased  nr  decreased.  as  required. 

.  .-UtlietransniittiiiR-statinii  tiic  slnintcirciii 
•’*’  provided  with  n„.  resistance  nr  rlicnstu 


,  ami  (lit!  electromagnets  or  induction-coil 
switch  t,  anil  coutiict-pius  2  2,  so  that  thci 
ay  lie  more  or  less  reactionary  effect  of  tli 
dices  U  to  cut  olf  the  taililifrs  upon  the  mai 
ic,  I  Krause,  when  the  circuit  is  closed  at  tli 
misiiiitting-iiistnmient  n.  a  large  iiortion  i 
ic  liattciy  iKiacr  passes  through  the  shunt  I 
.itch  coils  />,  mid  rheostat,  anil  there  is  a 
•ciuniilation  of  energy  in  the  helices  A,  and; 
sin  as  the  circuit  through  theinstnimeiit  a 
•oken,  the  magnets  /i  discharge  tlieiuselvi 
it  h  inure  or  less  power,  aeeonling  to  the  mm 
•r  of  said  helices  that  are  brought  into  tl 
rcuit;  and  this  discharge,  lieing  in  an  opp 
te  direction  to  the  current  of  the  battery,  tie 
i  clear  the  line  of  any  surplus  or  static  ele 
■intv.  mid  prevent  tailing. 

It  will  lie  evident  that  the  reactionary  ede 
r  the  induction-coil  nr  magnets  in  the  slum 
rcuit  at  the  transmitting  station  is  to  lieutrr 
e  static  electricity,  or  to  bring  the  line  to 
urinal  electric  condition  instantly,  thercl 
rcatlv  promoting  the  rapidity  of  action. 
Hither  the  positive  or  the  negative  of  tl 
ansniitting-liatterv  may  lie  to  the  line,  m 
ic  other  pole  to  the  earth ;  but  the  coniiectim 
I*  the  rcccivur'-instrumcnt  must  lie  made  a 


1.  A  si 


id  or  derived  circuit  at  the  trail 
it j, in,  into  which  mi  adjustable  t 
d  one  or  more  electro-magnets  a 
,  as  anil  for  the  purposes  set  fort 
iiiiibiuatiun,  with  a  chemical  tel 
reiving  instrument,  of  several  eh 
s  anil  a  switch,  k.  to  connect  mo 
mid  nm-nets  in  a  shunt-circuit,  f 


*  me  this  Shi  day  of  April,  A. 
THOMAS  A.  ED1SOS. 


T.  A.  EDISON. 

Circuits  for  Chemical  Telegraphs. 

No. 147,314.  Patented  Feb. 10. 1874. 


oliamiAlL&dtocn 
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i -  Putrul  No.  117,31 1.ilutnl  tVt'  nw ry  10, IS74;  application  filed 


.-I.1.-.I  an  Iliipmvomcli 
al  Telegraphs,  of  whirl 

•'  iisc'i'ii'  aiitnmatic  t.-K' 

^Ml'^rnlirarpilpir'i! 

rum  I lu;  inniiT line.  am 
4  a  batten-.  Tlirsr  tut 

nkcn  at  tin-  tmiismittci 


miisniiiter  me  circuit  .i  is  nroscn,  ami  me 
airrvnt  from  the  battery  e,ovcr  the  line  2, and 
hrmigli  the  receiTing-iiistronicntito  the  earth, 
s  equaled  by  the  current  from  the  battery  rf, 
mil  hence  no  mark  is  made  upon  the  chemical 
inper  of  the  receiving-instrument  b.  The  rlico- 
itat  c  is  introduced  in  the  shunt-circuit  4,  anil 
hould  bo  adjustable,  so  that  the  electric  i;n- 
rgy  from  the  battery  il  may  balance  that  from 
he"  line  2,  and  prevent  decomposition  in  the 

''when  thcstvhis  or  roller  of  the  transmitter 
liters  a  perforation  in  the  strip  of  paper,  then 
he  short  circuit  :■  from  the  batten-  c  is  chisel, 
mil  the  electricity  passes  but  little  uimiii  the. 
iiic  2.  The  battery  il  is  now  unbalanced,  and 
Is  current,  passing  by  the  circuit  4  through 
he  steins  of  the  receiver,  makes  the  mark 
,,h,i.  the  chemical  iMimn_ 

The  circuit  4  from  the  batter}- 1 1,  in  which 
he  receiving-instrument  &  is  plnced,  in  combi- 
latioti  with  the  npposhig-lino  circuit  2  and  the 
hunt-circuit  :i  at  the  receiving-instrument,  m 
vhicli  are  placcil  the  traiisniitting-instnimcnt 
mil  batten-,  as  and  for  the  purposes  set  forth. 

Signed  by  me  this  24th  day  of  March,  A.  1). 

THOMAS  A.  EDISON. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY. 

IMPROVEMENT  IN  DUPLEX  TELEGRAPHS. 


Spcclfic.it  ion  forming  part  of  Letters  Patent  No.  11X017,  dated  Febrnarj-  54,  1E7I;  application  tiled 


VMlt.ll  llll|ll 
Fleet  l  ie  To 

'rMi.-il.lingt 

‘.'.nplLsirVl.*” 

. . flit* 


ittcry/is  100,  lilt  the  sig- 
tine  station  at  the  other  is 
f  30.  If,  now,  the  operator 
he  magnets  il  anil  c,  by  tlie 


mil,  anil  make  anil  break  the 
itteries  I  anil  k,  ami  there  is 
i  sounder  m  or  the  magnet  0. 
at  the  distant  station  closes 
*  key  c  is  closed,  the  electric, 
sed  by  the  increased  energy 
>0;  hence  the  magnet  b  re¬ 
mit  current  from  both  ends, 
sounder  m  by  the  batter}’  o; 
i  open,  the  magnet  d  responds 
from  the  distant  station  mill 
battery  l,  allowing  the  but- 
alaneed  and  to  oiierate  the 
:is  the  signal  can  be  received 
station  whether  the  key  c  is 
id  the  oiierator  can  also  hear 
wn  magnets  e  d  without  net- 


the  ojierators  at  liotl 
receiving  anil  sending 
minder  or  receiving-in 
tivc  from  the  distiin 
tivo  ns  well  when  tin 
it  is  closed,  anil  viei 


The  batteries  k  l  a  and  circuits  mill  circuit- 
closers  of  the  electromagnets  b  r  il,  in  combi- 
nation  with  the  electro-magnetic  sounder  or 
call  in  anil  key  r.  the  parts  being  adjiistcil  to 
operate  substantially  in  the  manner  s|iocitiisl. 

Signed  by  me  this  23d  day  of  April,  A.  1>. 


T1IOS.  A.  EDISON. 


nfaftln 


T.  A.  EDISON. 

Telegraph  Relays. 

No. 150, 846.  Patented  May  12,  1874. 


United  States  Patent  Office 


THOMAS  A.  EDISON,  OF  NEW.VIiK,  NEW  JERSEY. 

IMPROVEMENT  IN  TELEGRAPH-RELAYS. 


Specification  forming  port  of  Letter.  Patent  No.  130,810,  dated  May  12, 1=74;  application  filed 


Case  81. 


To  nil  irhoni  it  may  concern ; 

lie  it  known  that  I,  Thomas  A.  Knrso.w  of 
Newark,  in  the  comity  of  Essex  nml  State  of 
New  Jersey,  have  invented  an  Improvement  in 
Telegraph  Instruments  and  Circuits,  of  which 
the  following  is  a  specification: 

In  the  most  usual  way  of  arranging  the  cir¬ 
cuits  for  telegraphing,  the  main  line  batteries 
are  nearly  equal,  nml  connected  in  the  same 
line  at  the  two  stations,  and  the  circuit  com¬ 
posed  of  these  batteries,  the  line,  the  instru¬ 
ments,  and  the  earth,  is  broken  or  closed  tit 
cither  end  to  oiierate  the  instrument  at  the 
other  end.  In  practice,  this  ordinary  mode  of 
arranging  the  circuits  is  found  very  trouble- 
some,  because  the  leaks  from  the  line,  espe¬ 
cially  in  wet  weather,  return  to  one  station, 
amt  hence  the  magnet  of  the  sounder  or  other 
receiving-instrument  is  often  powerfitllv  ener¬ 
gized  when  the  circuit  is  broken  at  the  distant 
station. 

and  consists  in  connecting,  with  the  electro- 


magnet,  a  reverse -acting 
neutralize  the  effect  of  tin 
when  the  instrument  is  at 

maintain  the  electro  . . . 

respond  to  the  rise  of  etc 


all 


the  main  circuit  is  closed 
Hy  adjusting  the  reverse-, 
magnet  is  maintained  in  tin 
without  resorting  to  the  u 
adjusting  the  sprin-,  or  the 
Of  the  core  anil  nia-net.  a 


Is  of 
the 


e  I,  i 


:ii«l  improvement, 
ml  ill  cat  ions, 
r  Uvyb  connect  with 
e  helices  </  ami  c,  l»y 
of  thc.se  helices  act 
•f  the  lever/,; 


Ihmd  r °  Hie  lever  /,»»<!, 
fuleni,*1*  -hies  of  such  lever  and  its 

S.“>  he  pairs  of  magnets  eat.  he  made 


circuit  at  g,  or  perform  any  other  dutv.  Tire 
battery  k is  provided  with  an  adjustable  rlic 
ostat,  1,  that  is  in  the  circuit  3,  leading  through 
the  secondary  helices  m  n  of  the  electro-mag. 
nets  d  c,  and  to  the  anvil  4.  Tbo  battery  l 
acts  in  opposition  to  the  current  of  tho  bat¬ 
tery  n,  and  licncc  tends  to  neutralize  its  action 
in  tiro  magnets  <1  c;  but  tho  rheostat  /  is  ad¬ 
justed  so  that  the  current  thereof  only  neu¬ 
tralizes  any  excess  resnlting  from  cscape-ciir- 


Thc  key  4  is  to  ho  kept  closed  when  not 
in  use,  so  Hint  tho  circuits  2  and  3  will  both 
he  dosed,  and  tho  reverse  circuit  from  4, 
acting  in  in  n,  will  only  neutralize  any  mag¬ 
netism  resulting  from  tho  electricity  escaping 
from  a,  through  c  and  if,  due  to  the  defective 
insulation  of  the  line;  but,  when  tho  circuit 
is  opened  and  dosed  at  tlie  distant  station, 
the  magnets  il  c  will  respond  witli  prompt¬ 
ness  and  accuracy  by  tho  rise  iu  tension  or 
energy. 

IJy  adjusting  the  rheostat  1,  it  becomes  un¬ 
necessary  to  adjust  tho  tensiou  of  the  nruia- 
ture -spring,  or  the  relative  position  of  the 
armature  and  core. 

When  the  key  4  is  employed  in  transmit¬ 
ting,  the  circuit  3  is  opened  nml  dosed,  ns 
well  as  the  circuit  2,  to  the  main  line;  thereby 
thc  armatures  will  respond,  and  not  be  hold, 
as  they  would  by  the  action  of  the  battery  k 
and  circuit  3,  if  that  were  not  broken. 

It  will  be  apparent  that  the  electricity  of 
tlie  reverse  battery  k  and  circuit  3  might  lie 
applied  to  the  magnet  c  by  a  connection  be¬ 
tween  tlie  Hue  and  the  key,  as  seen  in  Fig.  2, 

/,  as  before,  or  a  coil,  n,  may  surround  the  he¬ 
lix  c  of  tlie  magnet,  wound  in  reverse  direc¬ 
tions,  so  that  a  iKirtion  of  tlie  maul  current 
passing  through  a  shunt -circuit,  3,  ami  ad¬ 
justed  by  a  rheostat,  I,  may  react  to  neutral¬ 
ize  the  escape  current.  The  diagram,  Fig.  3, 
shows  this  character  of  connection. 

I  claim  as  my  invention— 


ill  combination  with  the  battery  t,  circuit  fnnn  leakages  in  the  line,  substantially  u 
rheostat  I,  key  b,  anil  connections  2  thereto  siiecilicil. 

from  the  main  line  c,  anil  the  circuit  3,  as  set  Signed  by  me  this  ggil  day  of  April,  A.  D 
forth.  1S7.'!. 

2.  An  electromagnet  connected  in  a  circuit  Tilths.  A.  EDISON' 

with  a  battery  at  both  stations,  combined  with  Witnesses: 
a  rheostat  anil  counter-current,  to  neutralize  (Ikh,  T.  PixcKNitr, 


T.  A.  EDISON. 

Receiving  Instruments  for  Chemical  Telegraphs. 

No. 150,847.  Patented  May  12,  1874. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  XKWAItK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  0. 

IMPROVEMENT  IN  RECEIVING-INSTRUMENTS  FOR  CHEMICAL  TELEGRAPHS. 


'o.  130,817,  lilted  May  13,1: 


To  all  idiom  it  may  concern: 

Itc  it  known  Hint  I,  Thomas  A.  Edison,  of 
Newark,  in  tlic  county  of  Essex  ami  State  of 
New  Jersey,  Have  invented  an  Improvement 
in  l!em via;:- Instruments  for  Automatic  Tele¬ 
graphing,  of  wliicli  the  following  is  a  specili- 


In  automatic  telegraphing,  where  perforated 


r  tailed  together 
miisinisaiou  is  very  rapid; 
iv  tlie  static  charge  or  snr- 
he  line  acting  upon  the  pa 
is  lirukcn  by  the  transmit- 


lie  pap 


id  1  accomplish  this  result 
•Ins  which  is  vibrated  with 
ike  amt  break  contact  with 
me  is  drawn  along  beneath 


This 


to  the  eh 


is  broken 


ylus  offers  no  impediment 
i  or  pulsation  when  thecir- 
ranmitter;  hence  thetaark 
aper;  hut  when  the  circuit 
as  electricity  on  the  line  is 
.  .  erfnl  to  produce  any  tailing 

to  the  mark,  because  the  vibrating  stylus  is 
not  long  enough  in  contact  with  the  paper  fur 
this  weak  |uirtiou  of  the  current  to  decompose 
the  chemical  substances  ill  the  paper. 

In  the  drawing,  Figure  1  is  a  plan,  and  Fig. 


ly  be  used 


.  11  represents  the  drum  or  roller  of  a  receiv¬ 
ing-instrument,  and  over  this  drum  the  strip 
oi  chemical  paper  is  drawn,  as  usual.  The 
nijms  b  is  upon  a  lever, c, and  this  lever  moves 


npon  the  fulcrum  2,  and  is  vibrated  very  rap¬ 
idly  by  the  notched  or  toothed  wheel  c  acting 
upon  a  projection  or  tooth  npon  said  lever. 
The  spring  t)  aids  in  giving  the  downward 
movement  to  the  lever  anil  stylus,  anil  insures 
the  stylus  touching  the  paper.  An  adjustable 
stop,  4,  limits  this  downward  movement  of  the 
lever  anil  stylus.  The  wheel  e  may  receive  its 
rapid  movement  from  gearing  <?,  operated  by 
a  weight,  spring,  or  electro-motor,  or  the  lever 
may  be  provided  with  ail  armature,  r,  and  vi¬ 
brated  by  an  electro-magnet, »,  (shown  by  dot¬ 
ted  lines,)  the  circuit  to  which  is  opened  and 
closed  by  the  movement  of  the  lever  c. 

When'  the  circuit  is  cluscil  at  the  transmit¬ 
ter  by  the  stylus  or  roller  entering  a  perfora¬ 
tion  in  the  pa  per.  tlieelectrie  pulsation  or  wave 
[lasses  over  the  line  to  the  stylus  b  and  uinkes 
a  mark  upon  tiie  chemical  paper,  and  tlie  vi¬ 
bration  of  said  stylus  causes  no  material  differ¬ 
ence  in  tlie  appearance  of  the  mark  made,  be¬ 
cause  the  current  is  strong  so  long  as  the  cir¬ 
cuit  is  closed,  and  it  acts  through  said  stylus 
tlie  same  as  though  it  were  resting  on  tlie  pa¬ 
per  all  tlie  time.  When  the  circuit  is  broken 
at  tlie  transmitter,  the  surplus  current  which 
remains  on  tlie  line  prevents  thus  portion  of 
tlie  current  passing  to  tlie  chemical  paper; 
hence  tlie  tailing  is  not  made  to  the  mark. 

I  claim— 

A  stylus  for  a  chemical  receiving-instrument, 
...  combination  with  mechanism  for  communi¬ 
cating  to  such  stylus  a  rapid  vibration  toward 
ami  from  the  paper,  for  tlie  purposes  set  forth. 

Signed  bv  me  this  24th  day  of  March,  A.  I). 
1S73. 

THOMAS  A.  EDISON. 


Witnesses: 

Geo.  T.  Pinckney, 
Oiias  II.  Smith. 


m 


T.  A.  EDISON. 

District  Telegraph  Signal-Boxes. 

No. 154,788.  Patented  Sept.  8,  1874. 


United  States  Patent  Office. 


THOMAS  A.  EDISON",  OF  NEWARK,  NEW  JERSEY. 

IMPROVEMENT  IN  DISTRICT  TELEGRAPH  SIGNAL-BOXES. 

Specification  fanninK  part  of  Lcttcra  I’atcnt  No.  154,788,  dated  September  8, 1874  ;  application  filed 
May  It,  1874. 


N’ew  Jersey,  liavente.il  an 
trict  Telegraphic  Alarm  „  ......... 

tu.«,  of  which  the  following  is  a  specification : 

Devices  have  heretofore  been  lnatlo  in 
which  a  lever  is  depressed  to  send  a  telegraph¬ 
ic  signal  to  a  central  ofllce,  and  indicate  a 
number  that  is  allotted  to  the  building 
ing  the  signal,  and  understood  ns  a  call 

lercrforacall  for  “police"  or  for  “fire.”  These 
devices  are  generally  provided  with  electro¬ 
magnets,  mid  arc  costly  in  construction  ami 
slow  in  operation,  amt  contain  a  means  for 
indicating  whether  the  line  is  free.  Mv  im¬ 
provement  is  made  to  simplify  the  cons'lruc- 
lion  of  the  signaling  apparatus  and  rentier  it 
very  rapid  in  operation,  so  that  a  number  of 
tn  t  t.  lie  safely  connected  in 
circuit  without  risk  of  interfering  with  c 
other.  The  signals  are  received  upon  eh 
leal  paper. 

I  make  use  of  an  iusti 
a  “domestic  telegraph 

enit  from  the  main  line,  and  it  contains  two 
or  more  levc—  . . 


which  I  tc 


in  the  branch . . 

central  ofiicc,  tithe 
‘ .  ’  g  of  whit 


,  “waning  ot  which  is  pre-arrangt 
snow  the  location  from  which  the  sic 
and  the  meaning  of  that  signal. 

In  the  drawing,  Figure  1  is' a  rea 
toe  instrument,  with  the  case  broke 
present  the  interior  parts ;  and  F 


tE'V0  P,°,rtiu"s  “f  the" machine  are  upon 
l  ot«  LT?  ’  °  .bottom  <•>  1'eneo  they  will  be 

r  lV°  c,lg“  of  1,10  1,0 1' 

»  finrnrS?1  *  *"  1/acl.'  lover/  is  made  with 
and  rJ  'T  ’A’  Peering  outsido  the  case, 

wei..l,t  ?oT."-'a'.’  *’  ,hat  acts  both  as  a 

■ta.rcturo  H10  lover  to  placo  and  a 
-  “Urfaco  of  the  le¬ 


ver-segment  is  made  with  alternating  con¬ 
ducting  and  non-conducting  surfaces,  to  give 
the  required  pulsations.  A  convenient  de¬ 
vice  for  this  purpose  is  a  strip  of  paper,  per¬ 
forated  at  tlio  required  places,  and  attached 
to  the  snrface  of  the  metal.  Tho  contact-roll- 
ers  s  are  at  the  ends  of  spring-arms  and  bear 
upon  the  circuit-segments  A,  and  these  spring- 
arms  are  connected  together  by  tho  plate  I, 
that  is  ill  metallic  connection  to  the  insulated 
binding-screw  r,  ami  the  wire  from  this  leads 
to  the  line,  ami  the  binding-screw  ir  is  in  me¬ 
tallic  connection  with  the  plate  e  and  levers /, 
and  its  wire  leads  to  grotiud.  The  rollers 
*  4,  resting  on  insulating  material  in  a  normal 
position,  tho  branch  to  the  earth  from  the  main 
lino  will  remain  broken,  but  as  ouo  of  the 
levers  is  depressed  and  tho  segment  thrown 
up  into  tho  position  shown  by  dotted  lines  in 
Fig.  2,  the  circuit  through  tho  branch  will  bo 
closed  ami  pulsations  scut,  of  the  length  nnd 
relative  distauco  apart,  according  to  the  char- 
actor  of  the  conducting  surface  on  the  seg- 
“ient.  These  pulsations  will  lie  repeated  in 
tversc  as  the  lever  falls,  thus  insuring  accu- 
tcy  by  tho  rcjiotition  of  tho  signal,  and  tho 
itiresignnlingoccupying suclt  a  small  time — 
•’  .  ''  ’  i— the 

so  small  as  to  require  no  at¬ 
tention. 

ini  as  my  invention — 
signal  apparatus,  composed  of  a  lover 
.  segmental  circuit-closing  surface,  a 
-roller,  a  finger-key  and  connections, 
itially  as  set  forth, 
circuit-closing  segment  and  a  weight  at 
the  eml  of  a  lever,  in  combination  witli  a  cir- 


3.  A  telegraph 
ratus,  formed  of 
cuit-closing  surfli 


iml  signaling  appa- 


outsidc  said  box,  substan- 

ly  as  specified. 

igned  by  mo  this  2d  day  of  April,  A.  D. 

THOMAS  A.  EDISON. 


Witnesses: 

Geo.  T.  Fincknev, 
Geo.  D.  Walkeb, 


United  States  Patent  Office. 

THOMAS  A  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  C. 

IMPROVEMENT  IN  SOLUTIONS  FOR  CHEMICAL  TELEGRAPH-PAPER. 

Specification  forming  part  of  Letter.  r.tent  No.  100,403,  dated  SI.rc!.  5,  tsrr.j  application  filed 


Case  No.  84. 

^touttioffnTba/rTnojLts  v  f  Im,f  on.nce>  fl,ve  (lroP3  °f  h.vdrosulplmret  of 

p^«gaaagiig 

ta=a  sbaSSSssss 

ficalion:  lowing: *8 a  speci-  Tbo  solution  for  chemical  telegraph-paper 

M.WCe?irTl,,y?r0S,,,1>b,DrCt0fam- 

SttCh,f°nd°  °f  ^iumloiocr^Tho  dS  ^  m°  tWs  day  °f0ctob"’  A' 

w>Mtictn  ity  of  tlio  parts. 

bntnrm^nir  ma* <»  a"  “tract  of  nnt-galls,  THOMAS  A.  EDISON, 

plojet^  acld  or  tanl,io  acid  maY  I*  ctn.  Witnesses: 

1  fi“d  1,10  t'cctnro of  nnt-gnlls  about  one-  CnA&H'sjliT^^ 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  0. 

IMPROVEMENT  IN  DUPLEX  TELEGRAPHS. 


Specification  forming  part  of  Letteli  Patent  No.  163,633,  dated  April  27, 1ST5;  application  filed 
April  X,  1673. 


Case  U. 


To  all  tthom  it  may  concern : 

Be  it  known  tliat  I,  Thomas  A.  Edison,  of 
tlic  city  of  Newark,  in  tire  county  of  Essex 
nml  State  of  New  Jersey,  Imvc  invented  anew 
anil  useful  Improvement  in  Dupler-Telegrapli 
Apparatus,  of  which  the  following  is  a  siieeifi- 
cation : 

The  invention  has  for  its  object  the  simul¬ 
taneous  transmission  of  two  different  dis¬ 
patches  or  signals  over  tho  same  line- wire  from 
opposite  directions,  or  in  the  same  direction  ; 
ami  the  invention  consists  in  ttio  transmission 
of  positive  and  negative  currents  over  tho 
line  to  effect  the  reception  of  one  message,  und 
the  increase  nml  decrease  of  the  strengths  of 
these  currents,  cither  jmsitive  or  negative,  to 
effect  the  reception  of  the  other  message. 

The  accompanying  drawings  represent  a 
plan  view  of  my  improved  apparatus  in  this 
case,  part  of  tho  apparatus  being  placed  nt 
ouo  cud  of  the  line  and  part  at  the  other  end. 

A  and  B  are  electro-magnets  of  equal 


feet  tlic  polarized  relay  C,  as  this  is  dependent 
for  working  upon  the  direction  of  the  enrreut  I 
or  polarity,  independent  of  its  strength,  sol 
thnt  signals  may  be  transmittal  by  S  L,  but- 1 
tcries  M  B  and  M  B',  or  by  any  other  battery-  \ 
reversing  device,  and  these  currents,  acting  1 
upon  therelnyUjCauseitstongnetobctlirown  I 
to  the  right  or  left,  according  to  the  polarity  1 
of  the  current  transmitted.  At.  the  same  time  j 
another  set  of  signals  may  ho  sent  over  tho  I 
samo  wire  by  tho  depression  of  the  key  K', ! 
which  causes  a  decrease  in  tho  resistance  of 
the  line,  und  a  consequent  increase  in  tho 
strength  of  the  current  on  the  line,  and  this 
increased  strength  of  current  produces  suf¬ 
ficient  niaguctisiu  in  either  A  or  B  to  overcome 
tho  attraction  of  its  spring,  and  it  is  drawn 
toward  the  magnets. 

On  closing  tho  key  K  tho  magnet  attracts 
the  lever  S  L,  throwing  the  battery  31  B'  and 
magnet  B  out  of  circuit,  and  the  magnet  B  and 
battery  31 B,  with  its  positive  pole,  is  placed 


United  States  Patent  Office. 


THOMAS  A.  E DISOX,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  0. 

IMPROVEMENT  IN  CHEMICAL  TELEGRAPHY. 


Specification  forming  part  of  Letters  Patent  No.  108,801,  dated  Angnat  17, 1875;  application  filed 
July  25, 1874. 


Case  No.  90. 


T.  A.  EDISON. 
Duplex  Telegraph. 


Patented  Oct.  5, 1875. 
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THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY. 

IMPROVEMENT  IN  DUPLEX  TELEGRAPHS. 

Specification  forming  part  of  Letter.  Patent  No.  168,383,  dated  October  S,  1975;  application  filed 


To  all  if Horn  it  may  concern  .- 

Be  it  known  tlnit  I,  Thomas  A.  Edison',  of 
Newark,  in  the  State  of  New  Jersey,  have  in- 
rented  an  Improvement  in  Duplex  Telegraphs, 
of  which  the  following  is  a  specification : 

The  object  of  this  invention  is  to  more  per¬ 
fectly  balance  mid  neutralize  the  static  dis¬ 
charge  of  the  line,  so  that  there  will  not  ho 
any  false  pulsations. 

In  the  accompanying  tfiagram  the  pulsation 
is  given  at  the  sending-station  liy  the  circnit- 

c  to  the  bridge-wires  d e between  the  line / anil 
earth  g.  In  the  portion  it  of  the  bridge  is  the 
electromagnet  Anml  rheostat  k,  nml  in  the  por¬ 
tion  e  is  the  electro-magnet  ( anil  rheostat  in, 
ami  therccciving-instru  mentis  placed  in  theeir- 
cuit  2  between  the  two  |iortioim  rf  «  of  the  bridge. 
Said  receiving-instrument  is  uindeoftwo elec¬ 
tromagnets,  n  o,  that  are  placed  at  opposite 
sides  and  ends  of  the  nrinatnre-Icvcr  p,  so  n9 
to  act  thereon  in  unison  with  each  other,  nud 
the  cores  of  these  electro-magnets  are  extend¬ 
ed  and  surrounded  with  ttie  additional  helices 
rnuds,  tliature  in  a  local  circuit  from  the  batte¬ 
ry  f,  nud  provided  with  a  rheostat,  n,  the  ob-v 
jectofthis  being  to  set  upn  suOleicnt  magnet¬ 
izing  power  iu  the  helices  or  the  local  circuit 
to  neutralize  iu  the  cores  the  magnetism  that 
may  result  from  jieroiaucnt  currents  upon  the 
line,  thereby  balancing  such  currents,  and 
Icawng  the  receiving-instrument  free  to  re¬ 
spond  to  the  pulsation  from  tho  distant  in¬ 
strument.  This  local  circuit  ami  helices  also 
serve  to  neutralize  gray  residual  magnetism  iu 
the  cores.  This  urmngoinuutof  clectro-mag- 
note  and  helices  iu  a  local  circuit  is  not  herein 
claimed,  and  it  is  set  forth  in  a  previous  appli¬ 
cation  made  by  mo. 


lUl. 

The  electro  magnets  A  l set  np  in  the  trian¬ 
gular  or  bridge  circuit  d  e  2  a  secondary  cur¬ 
rent  when  tho  circuit  from  b  is  broken,  so  as 
to  neutralize  the  static  discharge  from  the  line 
/ and  artificial  liuoy.g'. 

Ill  consequence  of  the  differences  of  condi¬ 
tion  between  the  actual  line  /  and  the  artifi¬ 
cial  lino  gif,  it  is  difficult  to  adjust  tho  rheo¬ 
stats  k  m  gf  so  as  to  perfectly  neutralize  the 
static  discharges,  and  equalize  their  action  iu 
tho  bridge  d  e,  so  that  the  receiving-instru¬ 
ment  wilt  be  at  a  neutral  point.  To  facilitate 
this  operation  wo  make  use  of  a  second  artifi¬ 
cial  line,  formed  of  u  rheostat,  12,  earth-con¬ 
nection  13,  and  helices  14,  around  the  cores  of 
the  electromagnet  1,  so  that,  the  pulsation  from 
c  dividing,  a  portion  goes  through  14, 12,  and 
13, 11S  well  as  through  A  and  1,  the  result  o 
which  is  that  the  cores  or  I  are  more  highl; 
energized  tlinnbf  A,  and  the  reactionary  or  sec 
oudary  current  set  up  iu  «  by  I  is  increased  tc 
whatever  extent  may  be  required  to  equal  tin 
static  discharge  from  the  tine  circulatin' 
through  d  aud  tho  receiving-instrument. 

I  claim  as  my  invention— 

The  electro-magnets  A  and  I,  placed  in  tl 
bridge-circuit  between  theseudiiig-iustrnmei 
and  the  line  and  artificial  lines,  respective!, 
iu  combination  with  the  secoud  artificial  lii 
12 13  and  the  helices  14  around  the  cores  i 
the  electro  magnet  /,  for  tho  purposes  set  fort 

Signed  by  mo  this  18th  day  of  January,  L 
D.  1875. 

THOS.  A.  EDISON. 

Witnesses: 

Geo.  T.  Pinckney, 

Ceas.  H.  Smith. 


United  States  Patent  Office. 

THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  0. 

IMPROVEMENT  IN  SOLUTIONS  FOR  CHEMICAL  TELEGRAPHS. 

Specification  forming  part  of  Lotion  Potent  No.  108,463.  doted  October  5,1875;  application  filed 
January  15,  1875. 


Case  102. 


To  all  irfiom  it  may  concern : 

Be  it  known  Unit  I,  Thomas  A.  Edison,  of 
Newark,  iu  the  county  of  Essex  ami  State  of 
New  Jersey,  have  invented  an  Improvement 
in  Automatic  Telegraphic  Solutions,  of  which 

I  have  found  that  if  a  colored  salt  of  nui- 

merce  as  magenta,  which  ’dissolves  in  water 
to  a  deep  red,  bo  treated  with  nitric  acid,  or, 
preferably,  ml  fuming  nitrous  acid,  it  is  oxid¬ 
ized  to  a  nearly  colorless  solution.  If  a  piece 
of  paper  is  moistened  in  this  solution  and 
used  in  a  chemical- telegraph  recording-instru¬ 
ment,  beautiful' red  marks  are  obtained  when 
tlie  positive  pole  of  the  battery  is  connected 
to  the  deconiposiiig-pen,  which  is  preferably 
of  tin.  The  nascent  oxygen  in  electrolysis 
combines  with  the  tin  pen  to  form  protoxide 
of  tin,  which  is  a  powerful  reducing  agent, 
aud  the  colorless  compound  of  oxidized  rosaui- 
lino  is  decomposed,  leaving  it  in  its  original 
6tate,  viz.,  deep  red.  By  the  action  of  the  air 
these  marks  soon  become  more  apparent  and 
of  a  deep  violet.  It  is  a  very  sensitive  reac¬ 
tion,  being  as  delicate  ns  the*  iodidc-of-potas- 
sinm  solution,  but  with  the  advantage  of  per¬ 
manent  marks  aud  economy. 


If  an  easily -decomposed  chloride  of  any 
metal  bo  added,  the  delicacy  of  the  reaction 
is  greatly  increased,  as  tlr  | 


A  great  uumber  of  tho  salts  or  compounds 
of  aniline  may  bo  rendered  colorless  by  oxida¬ 
tion  and  reduced  to  their  original  state,  as  set 
forth :  but  I  prefer  magenta,  or  rosanihne,  on 
account  of  its  superior  coloring  proiierties. 

I  claim  as  my  invention— 

A  chemical  solution  for  telegraphic  paper 
containing  aniline  in  a  colorless,  or  nearly  col¬ 
orless,  comlitiou,  substantially  as  set  forth,  in 
order  that  the  mark  may  beraadebyelectroly- 


iigned  by  mo  til 


:h  day  of  August,  A. 


THOMAS  A.  EDISON. 


Witnesses: 

Geo.  T.  Pinckney, 
Chas.  H.  Smith. 


Patent  // 168,465 


Solutions  for  Chemical  Telegraphs 
Execution  date  is  August  14,  1874,  instead  of 
August  14,  1875. 


United  States  Patent  Office 


TIIOMAS  A.  EDISON’,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO 
AND  GEORGE  HARRINGTON,  OF  WASHINGTON,  D.  0. 


HIMSELF 


IMPROVEMENT  IN  TELEGRAPH  APPARATUS. 


r  Letter*  Patent  No.  171,373,  d»te<l  1 
Kelrrowr  16,  IS75. 


,  1975;  application  filed 


To  all  if/iora  it  may  concern : 

He  it  known  that  I,  Thomas  A.  Edison,  ol 
Newark,  iu  the  county  of  Essex  ami  State  ol 
New  Jersey,  have  invented  nil  Improvement 
in  Telegraphic  Apparatus,  of  which  the  fol¬ 
lowing  is  a  s|iecitication : 

'  •'  hemical  telegraph  it  is  usual  to 


it  the 


machine 


either  by  It 


a  iier- 


he  Morse  system,  where  tl 


ihemical  paper  gn  it  iiieoiiveiiivn 
fenced  iu  liaiitlling  loose  hanks  at 
My  improvements  coutemplnte  I 
■oil  of  paper.  As  the  message  is  r 


the  strip  along 
ic  as  the  trail- 
le  is  true  with 

iVith  the i 


uent  of  the  message  outwartl  upon  the  re 
the  strip  of  paper  is  then  drawn  along  ... 
rout  of  the  operator  at  the  average  speed  at 
rlncli  the  copying  can  be  effected,  and  t' 
“|wr  is  wound  upon  a  roller,  so  as  to  be  it 
"  *  ‘  '  orage,  if  it  is  necessary 


aid  Fig.  2  is 


ie  improved  uppn- 


n  which  the  strip  of  pai>cr 


Tho  roller  a,  . . . 

ontaining  the  message  is 

inn,,  *  _...!  _r  s|mft  B„I,IH>'rtei,-  a 

strip  of  paper  is  passed 


'Pon  a  gudgeon  , 
tamlanl,  b,  and  the. 

«ucath  tlie  guide-loops  o  «,  time  : 
njl«  to  be  drawn  along  freely  frou 


tblo  or  rest  contiguous  to  such  strip.  Tho 
ilii r  “  .  ,WI1  a,ollB  *’i‘  It  train  of  gearing  or 
lociv-work  contained  within  a  suitable  frame 
n.1  -  a,“d  ,lriveu  by  a  weight  or  spriug, 
Is?.!3?  'Innn  moved  by  one  of  theshulU 


ate  a  friction-clamp,  by  means  of  which  the 
speed  may  be  regulated  to  suit  tho  operator, 
ir  <l».~»i  the  strip  of  pni>or  might  be  deliv- 


If  desire.., . ,. 

eretl  into  n  basket;  but  I  prefer  to  wini . 

tomatically  by  a  roller,  I,  that  is  placed  upon 
the  projecting  end  of  one  of  tho  shafts  and 
driven  by  friction,  so  as  to  wind  upon  itself 
the  strip  of  paper  as  delivered.  It  is  prefera¬ 
ble  to  employ  a  yielding  contact-roller  to  press 
tho  paper  njiou  the  said  roller,  and  ir  there 
are  a  few  points  upon  the  surface  of  this  roller 
l  the  advancing  end  of  this  strip  of  paper  will 
be  caught  and  wound  up  without  requiring 
the  attention  of  the  operator. 

It  will  be  apparent  that  tho  [lower  employed 
for  revolving  the  roller  upon  which  the  paper 
is  wound  may  be  derived  from  an  electric  en¬ 
gine,  or  from  any  other  source,  such  as  a 
treadle  or  other  device  worked  by  tile  foot. 

When  the  perforated  strip  of  paper  used  at 
the  transmitting  end  is  introduced  with  the 
last  end  of  the  message  first  the  message  re¬ 
ceived  will  not  require  to  bo  rewound,  and 
will  bo  in  position  Tor  use. 

I  am  aware  that  mechanism  has  been  cm- 
lyctl  for  moving  a  panoramic  web  and  wind- 


from  another;  but  this  is  not  adapted  to  a 
strip  of  telegraphic  paper  that  is  removable 
aud  drawn  through  only  once. 

'  claim  as  my  invention— 

:.  The  combination,  with  the  rollers  g  h, 
tinted  by  a  train  of  gearing,  of  guides  for 
itrip  of’  telegraphic  paper,  and  a  table  or 
t  contiguous  to  such  strip,  upon  which  the 
ssage  is  transcribed, -us  set  forth. 

'.  The  combination,  with  the  rollers  g  h 
l  the  removable  winding-roller  I,  of  the 
guides  for  tho  strip  of  telegraphic  paper,  aud 
"ie  paper-roller  n,  substantially  as  set  forth. 
Signed  by  me  this  11th  day  of  February, 

.  D.  1S75.* 

EDISON. 


TIIOS. 


I  May  30, 1876;  applic 
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THOMAS  A.  EDISON,  OF  SEWAEK,  NEW  JEBSEY, 

IMPROVEMENT  IN  AUTOGRAPHIC  PRINTING. 


dficUl.  &ClOJ(^ 


United  States  Patent  Office 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO 
WESTERN  UNION  TELEGRAPH  COMPANY. 

IMPROVEMENT  IN  ELECTRO-HARMONIC  MULTIPLEX  TELEGRAPHS. 


United  States  Patent  Office 

THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
DOMESTIC  TELEGItAPH  COMPANY,  OF  NEW  YOKE. 

IMPROVEMENT  IN  TELEGRAPHIC  ALARM  AND  SIGNAL  APPARATUS. 

Specification  forming  part  of  Lctt.ni  Patent  No.  188,318,  dated  J.nnarjM,  1877;  application  filed 


To  all  tchom  it  may  concern:  ing  the  latter  part  of  the  movement  of  h  nmi 

*>  ru0MAS  A-  Edison,  of  breaks  tbe  circuit  of  e  so  that  oue  set  of 
Menlo  1  ark,  in  tbo  county  of  Middlesex  and  uala  only  trill  be  given.  Tbe  signal  is  receivlfl 
State  or  2»ew  Jersey,  have  invented  au  Im-  at  the  ceutral  station  on  chemical  miner  the 
i"  ,r®'Alarm  c.iruuit  !>assin g,  by  7,  from  the  maiu  line  through 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  TO  HIMSELF  AND 
GEORGE  HARRINGTON,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA 

IMPROVEMENT  IN  AUTOMATIC  TELEGRAPHS. 

Specification  forming  part  of  Letters  Talent  No.  10.5,  MS,  (Intel  October  S>  1677 :  application  filed 
January  27, 1873. 


To  oil  trliom  it  may  concern : 

Be  it  known  that  I,  Thomas  A.  Edison,  of 
Newark,  in  tlie  county  of  Essex  atal  State  of 
Neiv  Jersey,  Iiave  invented  nil  Improvement 
in  Automatic  Telegraphs,  of  which  the  follow¬ 
ing  is  a  specification : 

The  object  of  this  invention  is  to  transmit, 
over  telegraphic  circuits,  dashes  the  llrst  part 
of  each  of  which  is  formed  by  a  stronger  car- 
n  ut  than  the  last,  so  ns  to  prevent  the  wire 
from  living  fully  charged  statically;  also, in 
arranging  in  the  main  line  at  the  receiving- 
station  a  condenser  formed  of  plates  separated 
by  air  only. 

The  invention  consists  in  the  method  of  ar¬ 
ranging  the  perforations  and  contact  stylus  or 
rollers  to  send  a  strong  current  by  putting  on 
the  whole  of  the  liattery  to  form  the  first  part 
of  a  dush,  and  immediately  thereafter  a  second 
stylus  closes  the  circuit  through  one  of  the 
holes  intended  for  a  dash,  so  us  to  preserve 
the  continuity,  but  only  to  put  on  a  jiortioii  of 
the  battery. 

Figure  1  shows  the  arrangement  of  perfora¬ 
tions  for  the  word  “  That,"  and  Fig.  2  shows 
the  arrangement  of  parts  and  connections. 

The  first  stylus, «,  passing  into  the  llrst  hole, 
closes  the  circuit,  and  puts  the  whole  battery 
<1  u|«m  the  line.  Just  at  the  moment  it  is 
leaving  this  hole  the  middle  stylus  or  pen  b 
falls  into  the  second  hole,  preserving  the  con¬ 
tinuity  of  the  circuit,  but  putting  on  only  half 
or  the  liattery.  The  third  pen,  c,  puts  on  the 
whole  of  the  battery,  and  forms  the  dots. 

If  the  ends  of  the  stylus  or  pens  are  in  line, 
one  perforation  will  be  in  advance  of  the  next 
to  form  the  dash;  but  if  the  point  of  one  stylus 
“  farther  in  advance  than  the  next,  the  ]s?r- 
foratious  may  lie  in  line  with  each  other  trans- 
versely  of  the  strip,  and  two  styluses  in  place 
or  three  might  lie  similarly  employed. 

R'  is  a  branch  to  earth  for  the  static  dis¬ 
charge  of  the  line.  C'  is  an  ordinary  condenser, 


shunted  with  a  resistance,  It*,  the  object  of 
which  is  to  give  a  more  powerful  compensation 
should  the  air-condenser  C  prove  insufficient; 
but  generally  the  resistance  It*  is  made  nil  or 
short-circuited,  so  that  the  condenser  C'is 
dispensed  with.  The  llrst  portion  of  a  signal 
coming  over  the  wire  records  itself  on  the 
chemically-prepared  paper,  and  at  the  same 
time  charges  the  condenscr  C.  Now,  when 
the  signal  ceases,  the  condenser  C  discharges 
ncontnuy current, which  balances  that  from 

The  reason  of  sending  a  weaker  current  to 
form  the  last  portion  of  a  dash  is  to  prevent 
the  wire  from  being  charged  higher  with  a 
dash  than  a  dot,  thus  preserving  an  evenness 
in  the  recorded  dots  and  dashes  which  it  is 
very  hard  to  obtain  on  very  long  circuits. 

I  use  an  air-condenser,  C,  so  that  it  will  dis¬ 
charge  instantly,  which  is  not  the  ease  with 
condensing-siirfaees  separated  with  a  non-con¬ 
ducting  material,  the  phenomenon  of  absorp¬ 
tion  preventing  their  discharging  quickly  and 
reducing  the  speed. 

I  believe  I  am  the  first  to  discover  that  an 
air-condenser  applied  to  a  chemical  telegraph 
will  promote  rapidity  of  operation  at  the  re¬ 
ceiving-instrument. 

I  claim  as  my  invention — 

1.  The  air-condenser  inserted  in  the  line  at 
the  receiving-station  of  a  chemical  telegraph, 
for  the  purposes  set  forth. 

2.  In  a  chemical  telegraph,  the  method  speci¬ 
fied  of  forming  dashes  by  transmitting,  by 
means  of  perforated  paper,  a  strong^  current 

set  forth.  ‘  ’ 

Signed  by  me  this  19th  day  of  January,  A. 

lK  *  "  THO'S.  A  EDISON. 

Witnesses : 

Geo.  T.  Fincknev, 

Cuas.  H.  Smith. 


W; 

cMomcuf  CO  SdOfon 


United  States  Patent  Office. 

THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSET,  ASSIGNOR  TO  THE 
WESTERN  UNION  TELEGRAPH  COMPANY. 

IMPROVEMENT  IN  TELEPHONIC  TELEGRAPHS. 


united  States  Patent  Office 

THOMAS  A.  EDISON,  OF  NEWARK,  NEW  JETiSPV  .c0,rvn„ 

WESTERN  UNION  T° 

IMPROVEMENT  IN  TELEPHONIC  TELEGRAPHS. 

Specification  limning  part  of  Letter.  Patent  So.  108.088,  dated  Decanter  U,  1B7;  .pplicUon  fitcd 


'o  all  tchom  it  may  concern : 

Bo  it  knomi  tlmt  I,  Tiiomas  A.  Edison-  of 
rework,  in  tlic  county  of  Essex  anti  State  of 
few  Jersey,  have  invented  on  Improvement 
1  Acoustic  Telegraphs,  or  which  the  follow- 
ig  is  a  specification: 

I  make  use  of  two  or  more  reeds,  vibrating 
iiloniaticnlly  and  continuously,  preferably  by 
local -circuit  electro- magnet  and  circnit- 
reaker  operated  by  the  rectls;  nml  these  are 
mncctctl  to  a  circuit-changer  placed  between 
'em  and  the  mailt  line,  and  operating  to  al- 
w  the  vibrations  from  only  one  of  the  rectls 
.  a  tnno  to  pass  upon  the  line.  This  circnit- 
tanger  is  operated  with  a  speed  much  greater  1 
an  that  of  cither  of  the  keys,  bat  at  a  less  I 


open  the  circuit,)  and  a  circuit-changing  de- 
' operated  by  C,  made  to  throw  in  and  ont 
Of  the  mam  circuit  each  reed  in  succession, 
tuns  preventing  the  transmitting  of  but  one 
senes  of  waves  over  the  wire  at  the  same  time, 
anil  thereby  preserving  an  even  adjustment 
of  the  receiving-reeds. 


it  IS  used  solely  as  a  circuit-changer;  hence 
an  electric  engine  may  be  used,  its  shaft  pro¬ 
vided  with  a  break-wheel  and  contact-points, 


aphonic 


T.  A.  EDISON. 

Eleotro  Harmonio  Telegraphi 

Patented  Dec.  11,  1877 


198,089. 


United  States  Patent  Office 


TIIOMAS  A.  EDISON,  OF  NEWARK,  NEW  JERSEV,  .ASSIGNOR  TO  THF 
WESTERN  UNION  TELEGRAPH  COMPAQ 


IMPROVEMENT  IN  TELEPHONIC  OR  ELECTRO-HARMONIC  TELEGRAPHS.  , 


United  States  Patent  Office. 

THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY 

Improvement  in  phonograph  or  speaking  machines. 

Specification  forming  pari  of  Letter.  I'.lonlNo.  300.531,  .Ule.l  Febmaiy  »,  187f ;  application  filed 


Be  It  known  tlmt  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  comity  of  Middlesex  anil 
Stale  of  Non-  Jersoy,  have  invented  an  Im- 
provement  in  Phonograph  or  Speaking  Ma¬ 
chines,  of  which  the  following  is  a  specifics- 


nnu  passing  throngh  the  slot  on  the  tube  L. 
the  object  of  tlie  long  slot  being  to  allow  the 
share  X  to  pass  endwise  throngh  the  center  or 
support  P  by  the  action  of  the  screw  on  X. 
At  the  same  time  that  the  cylinder  is  rotated 
it  passes  toward  the  snnnort  O. 


T.  A.  EDISON. 

Aooustio  Telegraph. 

No.  200,993.  Patented  March  5,  1878. 
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ciprocatcd  by  tbo  eccentrics  p  and.,  when  the  Signed  by  me  this  30th  dav  of  rw„i~  , 
same  are  arranged  m  sncli  a  position  that  the  D.  1870.  .  “  0117  or  October,  A 

paper  is  only  fed  when  the  punch  is  dear  of 

i.  Tlio  transmitter  consisting  of  a  dram,  THOS.  A.  EDISON. 

a',  contact-points  and  springs  d  i!  d,  electric  Witnesses- 
cnpne  ft1,  and  governor  m>  f  I,  all  arranged  Geo.  T.  Pinokxey, 

and  operated  substantially  ns  speciilcd,  and  Habold  Sebbele.  ; 

for  the  purj loses  set  forth. 


United  States  Patent  office. 

TO‘Wjasa*ssj5ss---w« 

IMPROVEMENT  IN  SPEAKING-TELEGRAPHS. 


To  all  tchom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Ediso.v,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  an  Im¬ 
provement  in  Speaking-Telegraphs,  of  which 
the  following  is  a  specification: 

I  make  use  of  a  resonant  case  with  several 
tympans,  adjusted  to  different  degrees  often- 
sion  or  delicacy,  and  these  arc  all  so  connected 
with  contact-iioints  in  the  metallic  lino-cir¬ 
cuit  that  the  electric  pulsations  will  bo  sent 
over  the  lino  from  one  or  more  of  these  tym- 
pans,  and  operate  upon  an  clcetro-magnet  and 
rcccmng-tyropaii  of  a  resonator. 

By  this  arrangement  it  is  sought  to  produce 
such  undulations  of  tho  electric  currents  pass¬ 
ing  over  the  line  that  they  will  represent  tho 
inflections  of  the  human  voice  speaking  into 
the  tnuismittiiig-rcsonntor,  and  therefore  the 
receiving-instrument  will  bo  correspondingly 
influenced.  h  J 

hi  the  drawing,  Figure  1  is  a  plan  view, 
partially  in  section ;  and  Fig.  2  is  an  end  view 
of  tjmpan  and  circuit-closing  device. 

The  box  a  is  of  a  suitable  size  and  shape. 
Atone  sido  thereof  there  is  a  mouthpiece,  6, 
adapted  to  receiving  the  sounds  of  the  human 
voice  as  spoken  intothe  resonant  boxo.  This 
mouth-pieco  may  bo  upon  tho  top  of  the  box, 
or  atone  of  tho  sides  thereof. 

It  is  preferable  that  tho  hollow  rcsonantbox 
he  cubical,  in  order  that  at  its  sides  may  bo 
placed  die  tympans  aforesaid.  I  have  shown 
joursuch  tympans.  Each  tympan  is  made  simi¬ 
lar  to  the  head  of  a  ketde-drum,  but  preferablv 
or  a  plate  of  metal,  and  it  covers  an  opening 
m  one  of  the  sides  of  tho  resonant  box. 

Iho  edge  of  tho  tympan  e  is  between  the 
nngs  aud  rests  against  tho  end  of  the  cyl¬ 
inder  A;  and  there  are  screws/,  by  which  to 
adjust  die  rings  anil  apply  greater  or  less 
strain  to  the  tympan. 

tympana  are  all  connected  with  the 
hne-circnit  L,  and  in  front  of  each 
mere  are  one  or  more  circuit-closing  springs, 

,  prmcrably  with  carbon  or  plumbago  points, 
t)“  1  ?iCh  spring  is  adjusted  by  tho  screw  o,  so 
“•..®  l,0|nt  is  in  nearer  or  more  remote 
t0- tho  tynpan-  The  springs  i  are 
au  m  the  circuit  t  to  the  battery-  M  B,  and 


KKCSSfKftjfAffli; 

It  will  now  be  evident,  that  whenever  the 
tympaus,  or  any  one  of  them,  are  vibrated  * 
b}  the  action  of  the  voice,  tie  line-circuit 
will  be  connected  to  the  battery,  and  pulsa¬ 
tions  sent  that  represent  the  vibrations  of  the 
tympan.  I  therefore  construct  or  adjust  the 
tympans  so  that  they  respond  to  different 
tones  or  moduladons  of  the  voice,  in  order 
that  when  a  person  speaks  into  the  resonant 
box  the  sound  will  be  responded  to  by  one  or 
more  of  tho  tympans,  and  pulsations  will  be 
sent  upon  the  lino  coefficiently,  so  dint  the5 
various  modulations  and  tones  of  the  voice 
will  ho  represented  by  the  electric  pulsations, 
which,  acting  upon  an  electro-magnet  at  the 
receiving-station,  will  influence  tho  resonant 
receiver  and  produce  the  same  tones,  where¬ 
by  the  articulation  will  be  apparent  to  a  list- 

Oa  very  long  lines,  owing  to  the  excessive 
weakness  of  sound  in  uttering  the  hissing 
consonants,  the  electric  pulsations  resulting 
therefrom  at  a  certain  distance  cease  to  be 
perceptible. 

To  overcome  this,  1  arrange  the  device 
shown  in  Figs.  2  and  3  in  place  of  one  of  the 
tympans,  so  as  to  increase  the  strength  of  the 
consonant  waves,  as  in  ch.  S,  T,  P.  This  is 
accomplished  by  using  a  plate,  c,  with  a  small 
hole  or  slot  near  the  center,  in  front  of  which 
is  stretched  a  strip  or  piece  of  sheet-rubber, 
n,  that  is  secured  near  each  edge  of  the  disk 
c,  and  laps  a  little  over  the  hole  m  c;  and  upon 
tho  rubber  is  secured  a  small  piece  of  platina- 
foil,  r,  an  arm  of  which  runs  over  to  and  makes 
connection  with  tho  plate  e.  Immediately  oppo¬ 
site  is  a  platina  contact-screw,  ic,  which  is  con¬ 
nected  to  tliobatterytbrougha'resistance,K'; 
and  by  regnlating  this,  die  hissing  parts  of 
speech  may  bo  increased  ordecreasedinsteadof 
being  lost,  ns  in  thcothertympansiowingtothe 
minnte  amplitude  given  them  by  these  sounds, 
anil  also  to  tho  enormous  resistance  of  the 
plumbago  points  to  the  slight  pressure  which 
these  vibrations  give.  Byusingaplatinnpoint  . 
theso  vibrations  are  rendered  very  loud,  and 
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Be  it  known' that  I,  Thomas  A.  Edison,  of  °f  V10  5*“ 

Menlo  Port,  in  the  county  of  Middlesex  and  withSto  the  SSm  f  t?lsio“ 
State  of  New  Jersey,  have  invented  an  Im-  arable  from  ttfraJton Vn  Sid  dron?^  mSep‘ 
provcmcnt  in  Acoustic  Telegraphs,  {Case  No.  1  will  row  .if.  cuc”f 

HI,)  of  which  the  following  is  a  specification:  ratnT  JesCnbo  ,he  actlon  of  aPP*- 

Axssaa?s:-=gy^  ssfaSS1? 

ent“fih5  Juiv^MS"0-!1/1  f°r  |'Ct,er3  Pat-  ,amP-bIa<*  carbon,  !F  ai1s,T  ^tmrata 

dmphrago,  to  produce  rise  and  fall  of  electric  the  right  and  left  hnnd  «rows  3wd  **?  7 
toTJ  mStalhre  eiro’„itUC  i  TV0"  diak  T1*0  P,atina  on  the  top  of  the  carton  disks 

tion  v0Bj4b' mL'rS U  ’  ,na,1,!,n  ,'SLaVp l,ca'  ncIt  10  tho  diaphragm  is  connected  to  a  bind- 
™„°-  J.40-  December  23, 1877, 1  have  ing-post,  and  to  the  other  bin.lingoiost  a  wire 
Sramn  to  fiLt  ±ri-cc  nct?l  W°?  by  0)0  “aa“<*  «»  «*  4B?  tho  cS 

in  tKSLZ  produce  nso  and  fall  of  tension  must  firstpass  to  the  npperplatiaannd  through 
r  tnT.T.  CkcU1f  of  ,an  ,nd?cti°nf oil  the  carton  to  the  lower  plate.  K 

in  coMM  on  w?.iCar^U  lcretofo.re  employed  Tho  vibrations  of  tho  diaphragm  subject  the 

ed  to  n.S  t?  a  diaphragm  is  not  adapt-  carbon  todiffercnt  pressures, according  to  the 
Uoncoiri^t,,lPnmar5-C.lrC,llt  ?f  an  inJnc'  amplitude  of  motion  resulting  from  the  sound 
and1lm’,uS?  ,h5  rcswtunco  is  too  great,  waves,  and  this  difference  of  pressnre  varies 
not'nn*]n<SnaSnry  ns0  ani1  fa  of  tcnsMm  is  ‘be  resistance  offered  by  the  carton  to  the 
i^^-lwithothersubstances.  ^  ‘  «" 

Of  tousim.^  Lt,T.Pi>r1,5Ie?’ Ul?  riso  and  11,0  instrument  A'is  included  within  the 

is  too  mow  *  i1*  ob  nJn.cd  >  **ut  lta  resistance  primary  circuit  of  the  induction-coil  D  E.  D 
Of  an  iK.t!nn!LaSed  m  tho  PnmarT  circuit  is  the  primary  wire  of  tho  coil,  and  is  wound 
Itovodtoin  'V ,  oa  tb6  ootsido  of  the  secondary  coil  E.  .C  is 

'  from  it, «  dlsc?vcrcd  that  lamp-black  obtained  a  switch,  which,  when  moved  to  the  right  in 
lontmMCOmbuS,i?a  of  verr  light  Iiydrocar-  contact  with  IS,  places  tho  transmitter  A  in 
for  tiin  .fr  118  g?f°I,no  °r  naphtha,  can  be  used  the  primary  circuit  containing  the  battery  E 
IsdretS?*1?  par!\os<7  andcoil  D.  When  the  switchis  in  the  center, 

verv  IamP*Wack  thus  made  only  the  the  primary  circnit  is  open  and  the -apparatus 

samp  in  «  ,  P°rt‘ons*  nnd  then  place  the  is  ready  for  the  reception  of  a  caJl-sienal. 

erful  JL„  ani  ?ubJect  it  to  a  veiy  pow-  men  the  switch  is  turned  to  the  left,  at  10,  ‘ 
samp  ISrc’  sufficient  to  consolidate  tlie  tho  instrument  A  is  thrown  out  of  circuit, 

^iibryo",rb“"tottepri- 

between  'tl  °r  a  piece  of  rnb,,cr  intervening  The  movement  of  the  switch  ftom  1G  several 
connwrti.«°i-SI!lnei.a".d  tIie  'iinphragm,  and  times  serves  to  open  and  close  the  primary 
st  each  iff  drk,3  of  P,atlna  foil  that  are  used  circuit  and  throw  a  powerful  induced  current 
cuit  nf>h»  •  ,  .  carbon  in  the  primary  cir-  into  E,  and  then  to  the  line. 

the  induction-coil,  and  obtain  from  the  I  The  polarized  relay  F, coil  E,  and  receiving- 
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instrument  B  are  all  placed  in  tho  main-line 
wire  at  both  stations.  The  powerful  current 
thrown  into  the  secondary  coil  and  lino  by  the 
movement  of  tho  switch  C  from  1G  works  tho 
tongues  of  both  polarized  relays  F  in  unison 
with  the  switch.  Tho  tongues,  eiosingagninst 
their  contact-points,  closo  a  local  circuit  con¬ 
taining  a  call-bell,  H. 

The  same  battery  K  that  is  employed  with 
the  telephones  is  utilized  to  ring  tho  bell. 
The  connections  for  the  transmitter  A  ore 
from  tho  battery  K,  by  wire  20,  to  21,  then 
through  tho  telephono  A  to  wire  22,  and  from 
22  to  15,  through  the  switch-lever  C,  to  the 
primary  coil  D  and  to  wire  23,  back  to  battery. 
This  is  the  connection  for  transmitting  and 
recclvingtelephonically.  When  not  thus  work¬ 
ing,  the  switch  C  is  placed  in  the  central  posi¬ 
tion  between  16  and  10.  When  in  this  jiosi- 
tion,  if  tho  switch  of  the  distant  station  is 
moved  to  operate  tho  call,  tho  tongue  of  F 
closes  tho  local  circait  at  g;  thence,  by  wire 
24,  to  battery  K,  and  through  K  to  wire  25; 
thenco  through  the  magnets  of  the  bell-call  to 
wire  20,  and  then  through  tho  tonguo  of  the 
polarized  relay. 

When  tho  switch  C  is  moved  to  work  tho 
distant  coll  it  is  brought  into  contact  with  16, 
and  the  current  passes  from  K,  by  wire  20,  to 
10;  thenco  through  O  to  the  primary  wire  D; 
thenco  to  23,  back  to  tho  battery  K,  setting 
up  a  powerful  induced  current  in  the  coil  E 
and  hue. 

I  will  mention  that  it  is  not  necessary  to  use 
a  polarized  relay,  ns  an  unimlarizcd  relay  of 
tho  ordinary  character  may  be  used,  as  tho 


circuit  is  much  the  strongest;  but  thslond 
tho  unpolnnzcd  relay  should  be  light aadtu 
spool  very  short  It  is  not  even  messsmt. 
use  tho  call-bell  H  in  many  instuS^ 
the  terminal  is  very  quiet  as  the  sound  rim 
by  the  polarized  relay  itself  is  sufficient-  ui 
small  bell  may  bo  worked  by  the  ton  ml 
Tlio  tonguo  of  a  polarized  relay  should  h 
biased,  so  that  it  will  always  boawavinmtti 
point  g,  except  when  moved  by  the  sirai&r- 
currents,  so  as  to  prevent  short-cirenitiar  * 
battery  K  when  transmittingtelepbonicaDy. 

By  employing  two  cells  and  a  rotuidoib'* 
resistance  in  tho  magnets  npoa  thoesB-W, 
it  is  not  essential  to  bias  the  tongue:  tail 
may  bo  made  to  respond  to  both  positive  usd 
negative,  a  shunt  from  one  cell  being  nsedtu 
furnish  current  to  the  call-bell 
I  claim  as  mv  invention— 

3.  The  combination  of  transmitter  A, nib 
D  E,  switch  C,  polarized  relay  F,  1*11  Q,ta- 
tety  K,  nnd  cirouits,  arranged  nnd  oprndjj 
substantially  as  herein  set  forth. 

2.  In  combination  with  a  telephonic  and  til 1 
primary  circait  of  an  induction-coil,  theta 
totiof  lamp-black  car  bon,  prepared  as  set  forth, 
and  placed  in  tbe  primary  circuit,  snbstantiil]; 
as  mul  for  the  purposes  set  forth. 

Signed  by  mo  this  28th  day  of  Febnun, 
A.  1>.  1818. 

TH03.  A.  EDIS0.V. 

Witnesses: 

Uabold  Skbrell, 

(iEO.  T.  PDiCKJOSV. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PAEK,  NEW  JERSEY,  ASSIGNOR  TO  WESTERN 
UNION  TELEGRAM  COMPANY,  OF  NEW  TORE,  N.T 

IMPROVEMENT  IN  TELEPHONE  CALL-SIQNALS. 

7,  dated  April  30,  IBS;  application  died 


To  all  whom  it  may  concern : 

Be  it  known  that  I,  Thojlis  A.  Edison,  of 
Menlo  Park,  in  tho  connty  of  Middlesex  and 
State  of  New  Jersey,  have  invented  an  Im¬ 
provement  in  Telephone-Calls,  (Case  No.  152,) 
of  which  the  following  is  n  specification: 

The  object  of  this  invention  is  to  provide  _ 
simple  apparatus  for  a  signal-call  on  a  tele¬ 
phonic  circuit. 

The  invention  consists  in  a  stand  for  the  re¬ 
ceiving- instrument  and  a  swinging  metal 
lever,  the  end  of  which  comes  into  contact 
with  the  diaphragm,  so  that  it  is  thrown  from 
it  violently  when  a  strong  wave  or  current 
passes  over  tho  line  or  through  tho  magnet 
of  the  receiving-instrument.  This  lever,  in 
returning,  strikes  tho  diaphragm  a  blow,  and 
produces  a  sharp  penetrating  sound  like  that 
of  a  -Morse  sounder,  and  this  may  bo  heard  in 
all  parts  of  a  large  room. 

I  have  heretofore  shown,  as  in  Case  No.  140, 
an  induction-coil  in  connection  with  a  tele¬ 
phone.  I  arrange  a  switch  between  the  local 
and  main  line  circuits,  in  such  a  manner  as 
to  vary  tlio  electric  tension  on  tho  lino  by 
moving  such  switch,  and  thereby  operating 
the  call  at  tho  distant  station;  and  I  prefer 
to  employ  a  peculiarly-constructed  induction 
apparatus,  in  which  there  is  a  fine  wire  wound 
helically  around  a  larger  wire,  and  then  tho 
two  aro  wound  to  form  a  helix.  Tho  larger 
tnrc  is  in  the  local  circuit,  and  forms  tho  pri¬ 
mary  induction-coil,  and  the  induced  current 
w  set  up  in  the  finer  helix. 

L? 1 1  soft-iron  bar  passes  through  the  coil,  its 
imiuctivc  force  is  increased;  but  the  clearness 
nPOa  tb0tC,C1,“ 
In  the  drawing,  Figure  1  is  a  diaphragm  of 
i,  ,inCl.^U‘t'c?,nIlcctions'  an(l  Fig.  -  shows  tho  1 
induction-coil  separately, 
iriti.  18  *l10,  receiving  -  instrument,  provided 
witu-a  diaphragm  mid  a  magnet  for  giving 
line'a  o  a°  TIlis  is  inc,ullc<1  in  tljo  main 
wi!i.!i8  V1®. Primary  coil;  D,  tho  secondary  coil, 
cmr  8ttcf 13  included  in  tho  main-lino  cir- 
“«•  e  is  the  sounder-lever,  resting  upon  the  I 


diaphragm  of  A.  X  is  a  rack  or  stand  for 
holding  both  the  receiving  and  transmitting 
instruments  when  not  in  use.  S  is  a  switch. 
Wien  it  is  tamed  to  the  point  1,  the  trans¬ 
mitter  B  is  included  in  the  primary  circuit 
with  coil  C  and  battery  Q,  and  the  transmit¬ 
ter  serves  to  increase  and  decrease  its  resist- 
nncewhon  the  diaphragm  is  vibrated  by  sound. 

There  is  a  carbon  disk,  through  which  the 
current  passes,  and  it  produces  more  or  less 
resistance,  according  to  the  amplitude  of  vi¬ 
bration  of  the  diaphragm,  causing  greater  or 
less  pressure  on  tho  carbon. 

When  tho  switch-lever  S  is  moved  to  the 
point  2,  the  secondary  wire  of  tho  coil  is  short- 
circuited.  It  remains  in  this  position  for  the 
reception  of  a  call-signal  from  the  distant  sta¬ 
tion.  Were  tho  coil  D  left  in  circuit  it  would 
tend  to  weaken  tho  signal -call  by  its  resistance 
to  the  passage  or  the  current  Horn  the  distant 

When  tho  switch-lever  is  at  the  point 3,  the 
enrren  t  from  tho  battery  Q  passes  only  through 
the  primary  wire.  By  connecting  and  dis¬ 
connecting  the  switch  S  from  this  button  3, 
powerful  induction-waves  are  thrown  into  tho 
line,  and  act  npon  the  distant  receiver  to  at- 
tract  and  repel  tho  lever  c  and  give  tlig  sig- 

Fig.  2  illustrates  tho  construction  of  my  im¬ 
proved  induction-coil.  In  this  the  largo  .wire 
C  forms  tho  primary  coil,  and  tho  fine  wire  D, 
wound  around  the  same,  forms  the  secondary 
coil,  tho  latter  being  placed  in  tho  main  cir¬ 
cuit  and  the  former  in  the  local  circuit,  as 
heretofore  explained. 

I  claim  as  my  invention — 

1.  Incombinationwithareceivingtcleplione- 
instrnment  having  a  diaphragm  and  electro- 
- mgnet,aswiDginglevcrplacedwithitsmoYing 
jd  in  contact  with  tho  receiving-diaphragm, 
and  a  switch  or  key  for  increasing  the  elec¬ 
tric  current  and  operating  tho  lever  as  a 
sounder  or  call  upon  the  diaphragm,  substan¬ 
tially  as  set  forth. 

2.  In  combination  with  the  telephone-trans¬ 
mitter  B  and  receiver  A,  the  induction-coil 
0  D,  battery  Q,  local  circuity  switch  8,  and 
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Circuits  for  Acoustic  or  Telephonio-Telegraph. 
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IMPROVEMENT  IN  CIRCUITS  FOR  ACOUSTIC  OR  TELEPHONIC  TELEGRAPHS. 


lie  it  known  that  I,  Thomas  A.  Edison,  ot 
Menlo  Park,  in  tlio  county  of  Middlesex  and 
State  of  Now  Jersey,  lr —  5 - ‘  ’ 


ouu«j  oi  uerney,  nave  invented  an  im¬ 
provement  in  Circuits  for  Acoustic  Telegraphs, 
(Case  Xo.  150,)  of  which  the  following  is  a 
specification: 

In  telegraph-lines  there  are  very  often  nu¬ 
merous  wires  running  in  the  snmo  direction 
opon  the  polos,  and  it  has  long  been  known 


[  some  distance.  Ihaveshowncompcnsationfor 
two  circuits  only.  These  circuits,  which  Icall 
Ao.  1"  arid  “No.  2,”  run  Ding  in  close  proximity 
to  the  telephone-wires  for  many  miles,  induce 
a  momentary  current  in  it  every  time  the  cir¬ 
cuits  are  opened  or  closed,  the  strength  of 
which  is  proportionate  to  the  proximity  of  the 


These  induced  currents  are  in  one  direction 
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I  ,,art  °fL'"crs  1  a,Cs‘pi”mS®r7;^ d:llcJ  September 3, IBS;  sppUcatlou  MeJ 


To  all  ichom  it  mny  concern : 

XeRmfeTn  tllo  Stato  ofN*5118  A*  Edisox’  of 
rental  an  Improvement  in  DnnlerTc’lomnta’ 
of  winch  the  following  i»  n  specification : 1  ’ 
U  hctc  two  persons  are  sending  and  two  re- 
«  n  o  e  at  each  end,  tho  entire  lino  is 
soaictuiies  deranged  by  a  signal  from  one  of 
the  recctvcre  to  repeat,  .My  invention  is  made 
todlow  ciUicr  party  that  is  receiving  to  in- 
terrapt  the  person  sending  to  him,  solhathc 
ts  thereby  warned  to  repeat,  and  that  with- 
oat  interfering  with  the  other  mcssa-c  that  is 
being  sent  or  received. 

tl,o“J^v?^era,m  ,lRl'ri"ff,  «  is  tho  lino;  h, 
?i  "  relay-instrument,  il  is  a  helix 
inaoireni?  °3m?  corc  **  and  this  helix  is 

KSt ,  WS‘°  “r,i,lciaI  lino  #»«i 

L';.s,a 

dbtautsHtl^"5’  bl •“  I’a'sidion'froni  the 

iffiSBEEfiBE 


led  l  r’  ElC  Pulsation  received  from 
earth  comieet?<!nOI<  lms"“  bT3./.aml  1  to  tho 
tions6,tafCr/is  °l*erated  to  give  tho  pnlsa- 
pul^tVo«s;iT?i,^:nte -,>0n  ,-l,°  I’ae,  and  these 

tlielicheeViV.?  i/!'  equally  through 
landrf^foresaid’  tliro"Bl‘  tl,e  1,clic<!S 

h  are  of  a  differential  polar- 
lcrer7i^  •,C,t0,"BUO  or  l’alarixed  armature- 
local  circtdt’h f0n"  V!  circuit-breaker  in  the 
(acts  ln  ,  ,  1  1  'V1"1 1,1  ‘'"a  circuit  tho  lev 
Clreta.  n,TU.or  c!osc  11,0  circuit,  and,  bv  the 
. . 

10 1  Wn'.a'I1  .hattcry  o  is  connected  by  wires 
'“glover  jjsl"°'P°.1",s  12.13,  and  tho  revere- 
«  M"‘'igs  14 13  and  an  insulated 
/■closes  is  aim  ;eJ’ 1  *s,°I,cralcd  the  lever 
lwsitta,  si*  '.d  !3  nll,.i  the  lever  r  in  the 
1 15  to  the  ™ 11  til®  circuit  is  closed  by  10  11! 

1  *'•  %  these  connections  the  I 


r  r”]sations  are  sent  to  the  distant  station  and 
,  e‘t  there  in  a  similar  instruments  It 
■  will  bo  apparent  that  at  the  sen, line  stminn 
i  the  current  divides  at  olnil  r,™ S ?,™ho  1 
rehlifed'h1  ti tb0  arinatnfe  wmt 

cuit  of  t  „  I10,nnaI  Position,  With  the  cir- 
•  current  ?i0Scd’'  re«?ri)less  of  'vliether  the 

taut  station,  so  that  if  the  receiver  closes  tho 
le.\  r  he  docs  not  interfere  with  tho  party 
sending  by  tho  key  Mrom  his  own  station,  but, 
.ti:n-i.at,-C7'c?lmcctlon  bcinS  reversed,  tiro 
eleS  ‘hld^'i31  **«»  distant-  station  is 
changed  by  tho  change  of  polarity  in  a,  and 
the  party  sending  the  message  is  warned  to 
repeat  by  the  fact  that  his  own  magnet  m  does 
b<;ca,ls!!.  t!l,°  polarized  tongue  has 
broken  the  circuit  of  tho  magnet  m,  land  it 
will  not  respond  to  his  key  h  It  is  to  be  re- 
marked  that  the  receiving-opcratoronly  closes 
his  key  r  sufficiently  long  to  givo  tlie  signal, 
and  then  releases  it,  so  that  the  parts  resume 
their  normal  condition  to  allow  of  tin, 


.mu  men  releases  it,  so  that  the  parts  resume 
•  their  normal  condition  to  allow  of  the  mes- 
i  sago  being  again  sent  to  him.  The  reversal 
i  of  the  polarity  at  the  sending-station  docs  not 
change  the  balanced  condition  of  6rf,-norraako 
any  difference  in  tho  action  at  the  distant 
station,  because  that  current  scut  is  operative 
in  b  at  tho  receiving-station,  whether  of  one 
polarity  or  the  other. 

I  do  not  herein  claim  the  construction  or 
arrangement  of  tho  reversing  lever  or  key  r, 
except  in  combination  with  other  portions  of 
tho  apparatus,  as  hereinafter  specilied,  as  the 
snmo  is  fully  described  in  another  application 
of  even  date  herewith,  and  designated  as  Case 
09. . 

Tho  differential  polarized  relay-magnet  g  h 
and  local  circuit  containing  the  key  /,  arma- 

witlr  tho  reversing-key  r  and  circuit-tonnec- 
|  (ions,  substantially  as  set  forth. 

Signed  by  me  this  19th  day  of  August,  A. 
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IMPROVEMENT  in  duplex  telegraphs. 


■UnticHM 


Be  it  known  that  I,  Thomas  A.  Emso.v  of 
Newark,  in  the  county  of  Essex  nml  State  of 
^ewJcreey,  ,ayc  Invented  an  Improvement 
in  Duplex  lclcgraphs,  of  which  the  followin' 
is  a  specification:  * 

,rtJmII:'<i5‘.-cIcsrapI's  Iiavc  made  with  at 
artificial  line  connected  to  a  bridge  and  a 
resistance  and  condensers  have  been  used 
JK'*  artHitial  line;  but  the  artificial  line 
does  not  properly  represent  the  telegraph-line, 
nrtm  !CM-arc  ‘"“wnracies  in  thoaction  of  the 
artificial  line  arising  from  tho  fact  that  tho 
SS  0  ,'-e  c,,rrent  sent  is  greatest  near  tho 
^  ■  r  ,'a.-1011  nl"]  ^'"xnislies  toward  there- 
ehv“o it  i’ „,n!’naml  ,bl!  reacti.°"  or  static  dis- 
ti™  Thcrnir  ■  T  l,roI,ort'°«.  the  last  por- 
l  co  *1»»"  the  weakest;  but  in  the  nr- 
«  the  condensers  discharge  so  nearly 

"—■s'l-  tlmt  the  static  discharge  from 
them  docs  not  properly  balance  the  static  dis¬ 
charge  from  the  line. 

relates of  '“•'•present  invention 
™v‘c.3  to  ‘“0  arrangement  of  tl.e  condensers 
and  rheostats  composing  tho  artificial  line. 

Portion  of  my  invention  relates 
the1 of  a  retractile  magnet  with 
:"„r.7naturo  01  Hus  receiving-magnet,  tlr  — 

itaaelfn.“as“ct  Hei"S  80  arR,"gc<l  as  to  rcl 
jut  of  tl.e  reversal  of  polarity  of  the . 

,>  F»p*UJ  out  the  first  part  of  mv  in 
'"stead  of  making  use  of  a  sinrrlo  con- 
that^of “tati? Caliacity  cfiaivalcnt  to 
practice  T  C’  as  bas  heretofore  been  the 
,l„‘  r  C'Ploy  two  or  more  separate  con- 
ofthe^roamTims^01’0^  tholonjrth 

to  tll.-it  of  tho  silt ."lo  Sm.^rhere'to’ 

■ore  employed. 

,3  13  "‘'I  known  that  the  static  capacity 
TOiresiST.1n,Ij' tbc  charge  of  a  long  line,  is 
md^deera  c,l<l  a,!iacent  to  the  battery, 

fe  "‘0  Hoe  is  discharged^  disco,: 


I  .'I'  't,,bccoraM  imperceptible,  for  the  reason 

itf* 

hfullrC  }b0  P°int  of ' ^charge. 1 

,  j,  s.JaasJsaBKSs-1!: 
S'.astewte  - 

■s  represented  by  1,000,  andlfonr  coadenKre 

were  employed,  as  shown  in  the  drawinsr,  then 
i  the  capacities  of  tho  respective  condensers 
approximately  700,  500,- 300,  and 
.  rictertsm  the  several  condensers  and  tho 
line  I  also  place  rheostats  W,  so  adjusted  and 
arranged  that  tho  condensers  wiU  be  charged 
and  discharged  through  resistances  bavins  to 
each  other  tho  relation  of  the  numbers  1  ° 

3,  and  -i.  AVhen  arranged  on  this  principle 
the  charging  and  discharging  of  tho  group  of 
condensers  a  a  will  correspond  with  that  of 
the  line  with  sufficient  accuracy  for  nil  prac- 
I  tical  purposes.  This  arrangement  is  applica¬ 
ble  to  all  descriptions  of  duplex  and  multiple 
l  telegraphs. 

The  lino  d,  wires  c  e,  and  connections  from 
3  to  0  form  tho  bridge,  and  in  the  bridge-wires 
|  c  are  tho  rheostats//'  and  electro  magnets  g 
<f,  and  these  electro-magnets  neutralize  tho 
effects  of  tho  secondary  currents  from  tho  re¬ 
ceiving-magnets  placed  between  5  and  0  in  the 
.  bridge,  which,  were  it  not  for  these  electro- 
|  magnets  and  their  neutralizing  discharge, 
would  circulate  in  thocircuit  formed  by  ceoC, 
and  cause  the  relay-magnets  in  such  circuits 
|  tostickjorrespomltooslowly.  Therheostats 
I//'  should  be  adjusted  to  properly  regulate 


hi" tlioS.it  I,llc  ia 'discharged  by  disconnect 
to-"?  ",,tl.erJi  and  connecting  the  same  cm 
ait  al  ,?ar,-b’;,s  «"  «I»P'«  transmission,  the 
Powcrfill  in"  °r",,P  ‘,isel  i3  ‘De  most 
renal,  nller  whii-h  it  decreases  rapidly  mi- 


Tho  double-coiled  receiving-magnet  A  A' is 
worked  by  increased  or  decreased  cnrrenfcfrom 
the  distant  station.  I  find  that  it  is  better  to 
divide  this  magnet  into  two  parts,  so  as  tonsc 
sjkkjIs  and  obtain  as  great  or  greater 
■  with  less  resistance,  than  would  arise 
I  if  the  whole  of  the  wire  were  coiled  ou  one  core, 

{  and  these  magnets  A  //  are  at  oppost4“  ‘!1 — * 
nature-lever  i  jind  its  fulcmi 


sides  of 
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IMPROVEMENT  IN  SPEAKING-TELEPHONES. 


Menlo  Park,  in  tlio  county  of  Middlesex  and 
State  of  Neiv  Jersey,  have  invented  an  Im¬ 
provement  iu  Speaking-Telegraphs,  of  which 


the  following  is  a  specification! 

Iu  acoustic  tclcgniph-iustnimeiils  there  is 
comparatively  little  difficulty  in  transmitting 
mnsicai  tones,  because  the  pulsations  vary  in 
number  per  second,  and  the  distant  reed  or 
other  receiving  device  that  is  of  the  same  tone 
responds;  biitin  siieakingthe  tones  of  tlio  voice 
arc  often  in  the  same  musical  key,  and  banco 
there  is  difliculty  in  obtaining  a  do; 


clear  response 


lino  wdl  be  correspondingly  influenced— that 
is  to  say,  a  feeble  tone  will  produce  but  a  fee¬ 
ble  electrical  response  on  the  line,  and  the  re¬ 
verse;  hence  the  electro-magnet  k,  acting  at 
tho  receiving  cud,  will  exert  a  power  to  vibrato 
the  tympan  1/  proportionate  to  the  voice-power 
at  the  transmitting-station. 

In  Fig.  1  one  polo  of  tho  main  battery  II B 
m  connected  to  tho  earth,  and  tho  other  to  the 
tympan  b.  Tho  lino  l  is  connected,  through 
the  rheostats  R1.  R’,  and  RJ,  to  the  rcs|>ective 
contact-springs  i,  and  these  press  toward  the 

""ints  1 A  3,  respectively,  but  are  withdrawn 

tho  disk-pointed  screws  k,  so  as  to  be  in 
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ONE-HALF 


IMPROVEMENT  IN  QUADRUPLEX-TELEGRAPH  REPEATERS. 


To  all  whom  it  man  concern  : 

Be  it  known  Hint  I,  Thomas  A.  Edison,  ... 
Newark,  in  the  comity  of  Essex  ami  Stato  of 
New  Jersey,  lmvc  invented  an  Improvement 
in  Quadruplex  Telegraphs,  of  which  the  fol¬ 
lowing  is  a  specification : 

The  object  of  this  invention  is  to  repent 
from onequadruplcx  circuit  into  another  qund- 
mplex  circuit. 

In  my  present  invention  I  make  use  of  two 
quadruplex  circuits,  in  which  the  signals  aro 
made  by  rise  ami  fall  of  tension  in  one  relay- 
magnet,  ami  by  change  of  polarity  in  the 
other  relay-magnet,  which  is  polarized.  Tho 
modes  of  connecting  ami  operating  hr  ’ 
felly  set  forth  in  applications  Iicretofo 


another,  whereby  the  circuits  work  _ _ 

operate  each  other,  so  that  the  messages 
repeated  automatically  in  one  circuit  by  tho 
receiving -instrument  of  the  other  circuit, 
instead  of  the  finger-key  being  operated  by 
hand. 

The  entire  apparatus  add  connections  for 
repeating,  as  aforesaid,  arc  shown  in  the  din- 
gram,  winch,  although  it  appears  complicated, 
is  very  simple.  One  line,  L,  comes,  for  in¬ 
stance,  from  New  York  to  ono  set  of  instru- 


sago  over  tho  wire  Ij 
y  riso  and  fall  of 
it  31,  and  that  this 
e  sounder i 

- ttery  /' 

goes  no  farther;  but  if  the  switch  40  is  open 
Ho  circuit  of  the  battery  /'extends  to  tho 
®™°15'nS,,ct  c,  tho  switch  of  the  key  a  being 
open.  Thereby  tho  messago  received  at  31  on 
one  hno  is  repeated  by  c  and  K  into  the  next 


E  No.  113. 

line.  So,  in  like  manner,  the  message  received 
from  New  York  in  the  differential  magnet  I) 

31  and  repeated  in  the  sounder  n  will  go  no 
farther  if  the  switch  42  is  closed:  but  if  the 
switch  42  is  open  the  message  will  be  repeated 
to  Chicago  at  tho  key  4  by  the  magnet  d  and  . 
key  R  K,  that  reverses  the  circuit  in  tho  same 
manner  as  if  tho  finger-key  4  were  operated. 

Of  coarse,  by  opening  the  switch  41  the 
messago  coming  over  tho  line  L  from  Chicago 
and  received  in  31  will  bo  repeated  to  New 
York,  and  tho  same  thing  will  occnr  in  rela¬ 
tion  to  tho  message  received  in  D  31  from 
Chicago  if  the  switcli  43  is  closed.  Thus  one 
or  more  messages  may  be  automatically  re¬ 
peated  in  long  lines  without  interfering  with 
tho  working  of  tho  other  portions  of  tho  quad¬ 
ruples  instruments  in  cither  direction  from  the 
intermediate  station. 

In  an  application  for  LettcrsFntent  filed  by 
me  September!,  1874,  Case  90,  circuit-preserv¬ 
ing  keys  for  changing  the  polarity  of  the  cur¬ 
rent  and  for  increasing  or  decreasing  tho 
electric  tension,  like  those  shown  in  this  ap¬ 
plication,  and  instruments  for  responding  to 
tho  pulsations  sent  by  these  keys  are  showu. 

T  therefore  do  not  herein  lay  any  claim  to  the 

What  I  claim  is — 

cnits,  eacli  capable  of  quadruples  operation, 
thercpcating-magnet8, local  circuits,  switches, 
-ml  connections,  arranged  substantially  asset 
irtli,  so  that  either  message  may  be  repeated 
..idependently  of  other  messages,  substan¬ 
tially  ns  set  forth. 

2.  Tho  combination,  with  tho  receiving- 
sounders  in  one  line,  of  rcpcatiug-instniments, 
local  circuits  and  switches,  and  transmitting- 
instnnnents  in  tho  other  line,  arranged  and 
operating  substantially  as  and  for  the  pur¬ 
poses  set  forth. 

Signed  by  mo  this  24tli  day  of  February,  A. 

D’ 1S<  J‘  TH03IAS  A.  EDISON. 

Witnesses : 

Geo.  T.  Pinckney, 

Geo.  D.  Walker. 


T.  A.  EDISON, 

Assignor  of  one-half  Interest  to  0.  B.  Prescott. 

Quadruplex-Telegraph  Repeater. 

No.  8,906.  Reissued  Sept.  23,  1879. 
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Specification  forming  part  of  Letters  Patent  No.  209,211,  dated  October  22,  IBS:  Bcisne  No.  8  900  dal 
Septenilier23, 1B9;  application  filed  November  16,  IBS.  ’  '  ’ 


[,  Thomas  A.  Edison, 


notr  of  Menlo  Park,  in  the  county  of  Middle¬ 
sex  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in  Quad- 
topics  Telegraphs,  which  improvements  are 
fully  set  forth  in  the  following  specification, 
reference  being  had  to  the  accompanyingdrr- 

My  present  invention  consists  in  certain 
prevetnents  upon  the  apparatus  described  in 
my  application  for  Letters  Patent  filed  on  or 
about  the  1st  day  of  September,  A.  D.  1874, 
for  improvement  in  duplex  telegraphs,  and 
designated  us  Case  1)1* ;  and  lias  for  its  object, 
first,  to  provide  means  of  comjionsating  the 
effects  of  static  induction  and  discharge  upon 
the  instruments  at  the  receiving-station  when 
two  sets  of  signals  arc  transmitted  simulta¬ 
neously  in  the  same  direction  without  inter¬ 
fering  witli  tlie  transmission  of  otic  or  more 
sets  of  signals  in  the  opjiosito  direction ;  sec¬ 
ond,  to  provide  means  whereby  the  ndjust- 
mentof  the  balance  at  either  station,  in  asys- 
tem  of  duplex  or  qundruplex  telegraphy,  may 
ho  conveniently  effected  without  interference 
horn  the  transmittiiig-instnimciits  or  batteries 
at  the  other  station ;  and,  third,  to  provide 
means  whereby  two  qundruplux  circuits  may 
bcconplcd  together,  so  Hint  two  sets  of  sig¬ 
nals  may  be  repeated  from  the  first  circuit 
into  the  second  at  tho  same  tituo  that  two 
other  sets  of  signals  aro  being  repeated  from 
the  second  circuit  into  tho  first. 

In  the  accompanying  drawingsl  have  Bhown 
two  complete  sets  or  apparatus  arranged  for 
quadruples  transmission,  in  order  to  properly 
illustrate  the  method  or  repeating  from  ono 
set  of  apparatus  to  the  other.  As  these  two 
sets  of  apparatus  are  exact  counterparts  of 
each  other,  the  same  letters  of  reference  bnvo 
been  applied  to  each,  those  pertaining  to  tho 
mark liaml  501  l)cille  <1'st'"Ku's,lc<1 1>Y  “  I1™0 

In  my  hereinbefore-mentioned  application 
designated  as  Case  99, 1  have  described  a  du¬ 
plex  telegraph  in  which  two  independent  sets 

signals  may  ho  simultaneously  .transmitted 
Wer  a  telegraphic  circuit  in  tho  same  direc- 
uon,  one  instrument  nt  tho  receiving-station 


responding  solely  to  changes  in  the  polarity 
of  the  corrent,  and  the  other  instrument 
solely  to  changes  in  the  strength  of  the  cur- 

In  my  present  invention  the  apparatus  and 
method  described  in  Case  99are  combined  w  ith 
tho  arrangement  of  circuits  and  method  of  si¬ 
multaneous  duplex  transmission  in  opposite 
directions  set  forth  in  Letters  Patent  of  tho 
United  States  granted  to  Joseph  B.  Stearns 
on  the  12th  day  of  November,  A.  D.  1872,  No. 
132,932,  and  reissued  on  tho  22d  day  of  Jane, 
1873,  No.  0,508,  by  means  of  which  combina¬ 
tion  I  am  enabled  to  simultaneously  transmit 
four  independent  sets  of  signals  over  one  wire. 

When  this  combined  apparatus,  technically 
termed  a  “quadruple!  telegraph,”  is  applied 
to  a  submarine  cable  or  a  land-lino  of  consid¬ 
erable  length,  tho  correct  operation  of  the  sys¬ 
tem  is  materially  interfered  with  by  tho  phe¬ 
nomena  of  static  induction  and  discharge 
which  manifest  themselves  upon  tho  receiving- 
instruments.  Tho  tendency  of  the  return  dis¬ 
charge  from  the  oatgoing  currents  is  to  pro- 
dace  a  false  signal  upon  the  receiriug-instrn- 
ments  at  tho  homo  station  each  time  that  tho 
cnrrcut  is  reversed,  or  tho  key-connection  is 
changed  from  tho  battery  to  the  earth.  This 
effect  is  neutralized  by  the  application  of  a 
rheostat  and  condenser  to  the  artificial  lino 
in  tho  mannerfnlly  set  forth  in  Letters  Patent 
of  tho  United  States  No.  12G.S47,  granted  to 
Joseph  B.  Stearns  on  the  14  th  day  of  May,  A. 
D.  1872,  and  reissued  ns  No.  3,344  on  tho  1st 
day  of  April,  1S73,  to  which  reference  is  had. 
Tho  effect  upon  tho  rccciviug-instrumcnts, 
lieu  two  sets  of  signals  are  being  simnltanc* 
onsiy  received,  of  the  static  induction  which 
arises  from  the  incoming  enrreuts  is  entirely 
different  and  distinct  from  that  caused  by  ont. 

goingeurreuts,  and  requircsn  different  method 

of  compensation.  The  maimer  in  which  I 
iiavo  effected  this  compensation  Will  ho  here¬ 
inafter  set  forth.  .  , 

key,  Hr Mdmi<£d  "battery.  It  Is  connected 


/Sssiiii 
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of  Menlo  Park,  in  tlie  State  of  New  Jersey! 
have  invented  an  Improvement  in  Electric 
Lights,  of  which  the  following  is  a  s|>cciflca- 


Eleetric  lights  have  been  produced  by  a  coil 
or  strip  of  plntinn  or  other  metal  tlint  requires 
a  high  temperature  to  melt,  tlie  electric  car- 
rent  rendering  the  same  inenndcscent.  In  all 
such  lights  there  is  danger  of  the  metal  melt¬ 
ing  and  destroying  the  apparatus,  and  break- 
iug  the  continuity  of  the  circuit. 

My  improvement  is  made  for  regulating  the 
elcctnc  current  passing  through  such  incan¬ 
descent  conductor  automatically,  and  prevent¬ 
ing  its  temperature  rising  to  tho  melting-point, 

urns  producing  a  reliable  electric  light  by  ren¬ 
dering  conduct inir  substancex  inr.miil#«pptit  Uv 


mi  piate  or  leaf. 

„  platinum  wireaasadonble 

spiral,  the  two  ends  terminating  upon  the 
I  l»sts  b  c,  to  which  the  conductors  rf  e  are  con- 
nected.  Tho  double  spiral  a  is  free  to  expand 
or  contract  by  tho  heat,  as  both  ends  are  be¬ 
low  tho  spiral. 

A  circuit-closing  lever./,  is  introduced  in 
the  electnc  circnit,the  points  of  contact  being 
at  1,  and  there  is  a  platina  or  similar  wire,  I-, 

|  connected  from  tho  lovcr/tothc  liead-picce 
or  other  snnnort  1. 


connecicu  ironi  tno  lover/to  the  liead-piece 
or  other  snpport  /. 

I  The  cnrrentfromamagneto-eleetric  machine, 
a  battery,  or  any  other  source  of  electric  ener¬ 
gy,  is  connected  to  the  binding-posts  n  o,  and 
when  contact  at)  is  broken  the  current  passes 
from  o  throngh  lever/,  wire  k,  support  f,  wire 
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Beit  known  Hint  I, Thomas  Alva  Edison, 
of  Menlo  Park,  in  the  Slntc  of  New  Jersey, 
liavc  invented  nn  Improvement  in  Electric 
Lights,  of  which  the  following  is  n  spcciflca- 

The  object  of  this  invention  is  to  devise  a 
reliable  and  economical  electric  lamp,  to  give 
light  by  incandescence  duo  to  the  passage  of 
the  electric  current  throngh  conductors  of 
electricity,  so  that  a  great  number  of  lamps 
maybe  used  in  one  electric  circuit. 

The  invention  consists  in  causing  tbo  heat 
generated  b.v  the  incandescent  conductor  to 
expand  the  air  or  fluid  in  the  coil tnining-clmm- 
hor  as  its  temperature  rises,  tbo  pressure  thus 
created  serving  to  move  outwardly  a  yielding 
material— such  as  a  diaphragm— which,  in  its 
turn,  serves  to  control  the  passagoof  tho  elec¬ 
tric  current  through  tho  incandescent  body  by 
means  of  contact-points  or  circuit-regulators, 
and  Urns  tho  temperature  of  tho  incandescent 
conductor  will  bo  regulntcd  automatically. 

In  tho  drawings,  Figure  1  is  a  t  »i» 


.'-.1  .,ffln7  2°i  connects  the  spiral  of  tho  light 
svxth  the  plate  R  anil  binding-post  2. 

M  hen  no  current  passes  in  the  circuit  con- 
taiiung  this  instrument,  the  air  in  the  cham¬ 
ber  is  of  the  same  pressure  as  tho  atmosphere, 
and  the  points  fond  g  and  a  arc  not  in  con- 
, f t".  “r  n?.'r>  “e  current  Is  allowed  to  circu¬ 
late  in  the  line,  it  passes,  say,  from  binding- 
post  2  to  R,  thence  through  wire  20  to  the  top 
?» ‘‘own  through  spiral  c  to  base  Q,  to  the  other 
binding-post,  1. 

When  the  spiral  e  reaches  within  a  few  de¬ 
grees  of  its  melting-point,  the  expansion  of 
tho  air  will  have  bnlged  out  tho  diaphragm  e 
and  brought  tho  points /and  g  together,  tlms 
short-circuiting  the  current  from  the  spiral,  as 
it  now  must  nearly  all  pass  from  binding-post 
2  to  R,  thence  through  spring  r  to  tho  ringy, 
through  spring  h  to  g,  throngh/todinphragm 
e,  to  Q,  and  back  to  binding-post  1.  When 
thus  sliort-eireuitcd  tho  temperature  of  both 
tho  air  and  spiral  fall  by  radiation,  and  when 
it  reaches  a  certain  point  the  diaphragm  and 
point  /  leave  a.  and  tli - *  — *-  - 
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To  all  whom  it  may  concern : 

Re  it  known  Hint  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  tlio  State  of  New  Jersey,  have 
invented  an  Improvement  in  Telegraphs,  of 
which  the  following  is  a  specification. 

The  object  of  this  invention  is  to  transmit 
signals  from  one  point  in  a  circuit  to  other 
points  in  tlio  samo  circuit  without  milling  bat¬ 
tery,  opening  the  line,  or  varying  the  resist¬ 
ance,  in  order  that  two  scries  of  signals  may 
be  transmitted  simultaneously. 


The  invention  consists  in  placing  an  elec- 
tni-niaguct  in  circuit,  and  reversing  its  posi¬ 
tion  in  the  lino  by  a  reversing  apparatus,  so 
that  the  self-induction  of  tlio  magnet,  which 
takes  phi co  at  the  moment  of  a  change  in  the 
(Hilarity  of  its  cores,  shall  weaken  tlio  con¬ 
stant  current  for  an  instant  and  thus  trans¬ 
mit  the  sigual. 

A  is  the  electro-magnet,  placed  in  the  main 
line.  X  is  a  reversing-soundor.  When  the 
local  circuit,  in  which  is  tlio  magnet  in,  is 
opened  by  the  key  k,  the  line  passes  through 
spring  2  to  .'I,  thence  by  wire  a  to  the  magnet 
A,  thence  by  wire  6  to  the  lever  4,  through 
spring  I  to  the  earth. 

If,  now,  the  key  k  bo  closed,  m  attracts  the 
lever,  and  the  position  of  tlio  magnet  A  is  re¬ 
versed;  or,  in  other  wonls,  a  clinngo  in  po¬ 
larity  occurs  in  its  cores  by  the  current  of  the 
hue  passing  through  it  in  the  opposite  direc- 

Tho  current  from  the  lino  passes  through 
spring  2  to  lever  4,  thence  by  wire  0  to  A, 
tbenoo  by  wire  «  to  3,  thence  throngh  spring 
1  to  the  earth.  Although  there  is  a  constant 
current  circulating  in  the  lino  from  the  main 
hattcry,  M  It,  nt  the  moment  of  reversing  tlio 
magnet,  the  powerful  induction-current  from 
A  is  sufficient  to  neutralize  it  for  an  in- 
stant.  This  slight  opening,  although  scarcely 
affecting  the  relay  It,  becomes  audible  on  in- 
tho  liifc  '*  ,clcllllonc'rccoi,'cr  at  any  point  >n 
. lf  a  key,  o,  bo  inserted  in  the  line,  and 
wanted  with  a  resistance-coil,  IV,  of,  say,  one 
thousand  ohms,  tlio  throwing  in  and  out  of 
by  the  hoy  will  canso  the  relay  B  to 
Jin’  .  1  owi,le  to  tho  form  of  tlio  wave, 
mu  not  affect,  to  a  pcrccptiblo  degree,  tho 
telephone-receiver ;  hence  two  series  of  sig¬ 
nals  may  bo  transmitted  simultaneously  in  va- 
nons  directions  ovcrasingle  wire.  Of  coarse 


several  stations  may  lie  placed  on  one  cir- 
emt. 

I  will  meution  that  a  shunted  condenser  of 
secondary  battery  may  replaco  Uio  magnet  A. 

It  is  to  bo  understood  that  the  key  5  va¬ 
nes  the  tension  of  the  lino  and  produces  a 
signal  at  tho  relay  It,  regardless  of  tho  posi¬ 
tion  of  the  magnet  A  or  its  equivalent  in  the 
line,  and  that  the  polarity  of  the  line  is  not 
changed  by  operating  tho  key  *;  but  by  said 
key  *  a  momentary  change  in  the  condition^ 
of  the  lino  is  produced  that  is  responded  to  in  "*' 
the  telephone.  % 

A  condenser  or  secondary  battery  in  tho 
lino  nets  the  same  as  tho  electro  magnet  A, 
when  the  flow  of  tho  current  through  tliosame 
is  reversed  by  tho  circuit-connections  without 
the  circuit  being  broken. 

I  remark  that  numerous  telephones  may 
ho  placed  in  tho  lino  at  various  stations,  and 
that  all  will  respond  whenever  any  one  of 
tlio  magnets  in  the  line  is  reversed  in  its  po¬ 
sition  in  tho  line,  and  that  theso  magnets  A 
may  be  tbo  ordinary  relay-magnets  of  tbo 
Morse  or  other  system. 

By  addiDg  the  koynnd  connections  one  sta¬ 
tion  can  signal  another  or  converse  with  an¬ 
other  over  tho  main-line  wire  without  break¬ 
ing  tho  circuit. 

I  do  not  herein  claim  tho  combination  in 
ono  circuit  of  telephono-instraments  aud  tho 
Morse  instruments,  os  the  same  is  set  forth  in 
my  prior  application  No.  132. 

I  claim  as  my  invention— 

1.  Tho  method  herein  spccifled  of  produc¬ 
ing  an  electric  condition  in  the  closed  circuit 
of  a  telegraph-line  that  will  giro  a  signal  in 
a  telephone  by  reversing  tho  position  in  that 
lino  of  an  electro-magnet,  secondary  battery, 
or  similar  device*  substantially  ns  spccifled. 

2.  Tho  combination,  in  a  closed  circuit,  of 

a  receiving -magnet,  a  telephone,  an  electro-  ■ 
magnet,  of  its  equivalent,  and  an  apparatus 
for  reversing  the  connections  of  the  same  in 
tho  circnit,  a  rheostat  or  resistance,  a  shnnt 
to  tho  same,  and  a  key,  substantially  as  set 
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Magneto  Electrio  Machine. 
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lie  it  known  Hint  I,  Tuojias  Alva  Edison, 
of  Menlo  I’arfe,  in  ttio  Stnto  of  New  Jersey! 
have  invented  nil  Improvement  in  the  .Method 
of  and  Means  for  Developing  Electric  Cur¬ 
rents,  of  which  tho  following  is  a  specifica¬ 
tion. 

It  has  long  been  known  that  if  two  electro¬ 
magnets,  or  an  electro- magnet  and  a  porma- 
nent  magnet,  lie  drawn  apart  or  caused  to 
piss  by  each  other,  electric  currents  will  be 
set  tip  in  the  helix  of  the  electro-magnet.  It 
lias  also  been  known  that  vibrating  bodies— 
such  ns  a  tuning-fork  or  a  reed — can  ho  kepf 
in  vibration  by  the  exercise  of  but  little  |>ower 
I  avail  of  these  two  known  forces,  and  com 
hme  them  in  such  a  maimer  ns  to  obtain  a 
powerful  electric  current  by  the  expenditure 
of  a  small  mechanical  force. 

In  the  drawing,  a  timing-fork,  n\  is  repr 
■  wilted  as  lirnily  attached  to  a  stand,  V.  Th 
fork  is  prefuralily  or  two  prongs;  but  only  ono 
might  be  employed,  upon  the  principle  of  a 
musical  reed.  This  vibrating  bar  or  fork  may 
be  two  meters  long  (more  or  less)  and  heavy 
m  pro|x>rtion.  It  lias  its  regular  rate  of  vi- 
hration  tikea  tuning-fork,  and  tho  median- 
that  keeps  it  in  vibration  is  to  move  in 
liaraiony;  A  crank  and  revolving  shaft  or 
omcr suitable  mechanism  maybe  employed; 

"  a  small  air,,  gas,  or  water  engine, 

-■Wwil  to  cadi  end  of  the  fork. 

fhc  cylinder  n1  contains  a  piston  and  n  rod, 

‘ ,  that  is  connected  to  the  end  of  the  bar,  and 
water,  or  other  fluid  under  press- 
i  re  acts  within  the  cylinder,  being  admitted 
“1st  to  Olio  side  or  the.  pistou  mid  then  tho 
USu  “  8,,i!!,Vlu  vaIvc-  The  valve  and  di- 
TluM111®  r°^?  :iro  s^low»  for  this  purpose. 
neS  bar,or  fork'.’n.nyboa  permanent  mag- 
ne  or  an  elcctro-nuignct,  or  clso  it  isprovidctl 
w  h  isirmaneut  or  electromagnets. 

electro-magnet  c  t9  upon  tho 
on^',  rtl,°,fork-  Tl‘em  maybe  twoormoro 
the  rtS’, aad  °W’osed  to  these  are  tho  cores  of 
bm£i  „  magu<!.u  a!  benco,  as  the  fork  is  vi- 
a  carre lit  13  set  up  in  tho  helix  of  each  1 


electro-magnet  d  in  one  direction  as  the  cores 
approach  each  other,  and  in  tho  other  direc¬ 
tion  as  they  recede. 

This  alternate  current  is  available  for  elec¬ 
tric  lights;  bat  if  it  is  desired  to  convert  tho 
current  into  ono  of  continuity  in  the  same  di¬ 
rection  a  commutator  is  employed,  operated 
by  tbo  vibrations  of  thefork  to  change  the  cir¬ 
cuit-connections  each  vibration,  and  thereby 
raako  tho  pulsations  contiuuons  on  the  line  of 
one  polarity. 

Aportion  of  tho  enrrent  thus  generated  may 
pass  through  tho  helices  of  tho  electro-mag¬ 
nets  <9,  to  intensify  the  same  to  the  maximum 
power,  and  tho  remaiuderof  the  enrrent  is  em¬ 
ployed  for  any  desired  electrical  operations 
wherever  available.  I,  however,  use  the  same, 
csjiccially  with  my  electric  lights. 

I  have  represented  comrantator  springs  or 
levers  (9  <9,  operated  by  rods  45,  that  slide 
through  tho  levers  o’  <9,  and  by  friction  more 
them.  When  the  prongs  id  o’ are  moving  from 
each  other  the  contact  of  levers  <9  <9  will  be 
with  tho  screws  40  41,  and  tho  enrrent  will 
be  from  line  1  through  <9  to  c;  thence  to  <9,  to 
41  45,  and  to  circuit  of  electro-magnets  d  d, 
and  from  d  d,  by  43,  to  40  <9  and  lino  4,  as 
indicated  by  the  arrows.  When  tho  prongso’ 

1  ore  vibrating  toward  each  other,  the  circuit 
ill  ho  through  <9  c  <943,  in  the  reverse  di¬ 
rection  through  tho  circuit  and  magnets  d  d, 
back' to  43,  and  by  <9  to  line  4. 

I  claim  as  my  invention— 

Tho  combination,  with  a  ribrating  body 
similar  to  a  tuning-fork,  of  mechanism  for 
mintaining  the  vibration,  and  magnets,  cores, 
..ad  helices,  whereby  a  secondary  enrrent  is 
set  up,  so  as  to  co - *  — 1 — 


_  mechanical  n 

electric  force,  or  tho  reverse, 
set  forth. 

Signed  by  mo  this  3d  day  of  December,  A. 
D.  1878. 

THOMAS  A.  EDISON. 

Witnesses:  _ 

Siocktos  L.  Geippin, 

Geo.  E.  Cabman. 


T.  A.  EDISON. 

Apparatus  for  Electric  Lights. 

No.  218,167.  Patented  Aug.  5,  1879. 
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THOMAS  A.  EDISON,  OF  MENLO  TAKE,  NEW  JEBSET. 

IMPROVEMENT  IN  APPARATUS  FOR  ELECTRIC  LIGHTS. 


'  To  all  whom  it  may  eoueern : 

ju  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  I’ark,  in  the  State  of  New  Jersey,  have 
invented  an  Improvement  in  Apparatus  Tor 
Electric  Lights,  of  which  the  following  is  a 

*  It  is  well  known  that  nn  electric  current 
passed  through  a  secondary  hattcry  is  stored 
up  or  reacts  after  tho  original  current  ceases, 
so  that  it  can  be  used  ns  a  sottreo  of  eloc- 

I  employ  two  secondary  batteries,  such  ns 
those  known  its  tho  “  Plante  batteries/’  One 
of  these  is  connected  in  tho  main  circuit,  and 
the  same  becomes  charged.  A  circuit-changer 
is  introduced  in  the  circuits  in  such  a  manner 
as  to  connect  this  charged  battery  with  one 
or  more  electric  lights,  and  simultaneously 
throw  the  main  circuit  through  the  other  sec¬ 
ondary  battery,  to  chnrgo  tho  same,  nftcr 
which  that  is  connected  with  thoelcctric  lights, 
and  the  main  circuit  reconnected  to  tiro  first 
secondary  battery,  and  so  on. 

In  tho  annexed  diagram,  Figure  1,  tho  cir¬ 
cuit-connections  arc  illustrated,  and  Fig.  2  is 
a  perspective  view  of  tho  switch.  Fig.  2  is  a 


insulated  disks  0  and  7,  respectively,  against 
tho  peripheries  of  which  the  springs  of  i  k 
rest,  and  this  switch  can  bo  rotated  periodi¬ 
cally  by  a  handle  or  by  a  clock-work  or  other 
suitable  means. 

When  tho  switch  /  is  in  ono  position  tho 
main  eijenit  is  dosed  through  u,'e,  A,  d,  4, 0, 
and  i  to  l,  and  tho  secondary  circuit  is  closed 
from  B  through  i,  lamps  g,  wire  k,  switch  7  5, 
and  wire  e  to  B. 

When  tho  switch  /  is  in  tho  other  position 
tho  main  circuit  from  a  passes  by  e  to  B,  and 
by  e,  4, 0,  and  i  to  b,  while  the  secondary  cir¬ 
cuit  from  A  is  by  A  through  lamps  g,  wire  1-7 
3,  and  wire  d  to  A,  bo  that  when  tho  sec¬ 
ondary  battery  B  is  furnishing  tho  uccnmu- 
lated  electricity  to  tho  lamps  g  tho  main  cur¬ 
rent  is  charging  tho  secondary  battery  A,  and 


’  When  a  secondary  battery  is  fully  charged, 
tho  decomposition  of  the  liquid  commences 
and  gases  aro  devdopod. .  I  avail  of  this  to 
actuate  a  circuit-regulator  and  disconnect  the 
main  current.  - 


<  .jhuutfo 
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218,866.  Patented  Aug.  26, 1879 
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THOMAS  A.  EDISON,  OP  MENLO  PARK,  NEW  JERSEY. 

IMPROVEMENT  IN  ELECTRIC  LIGHTING  APPARATUS. 

Specification  forming  part  of  Letter.  Patent  Ko.  318,806,  dated  Angiut  X,  1879;  application  Sled 


To  all  whom  it  may  concern: 

Bo  it  known  that  I,  Thomas  Alta  Edison, 
of  Monlo  Park,  in  State  of  Now  Jersey,  have 
invented  an  Improvement  in  Electric  Light¬ 
ing  Apparatus,  of  which  the  following  is  a 
specification. 

In  an  application  before  filed  by  inc,  the 
light-giving  body  is  combined  with  the  circuit- 
connections  ami  a  thermal  regulator  that  pre¬ 
vents  injury  to  the  apparatus  by  short-circuit¬ 
ing  the  current  or  placing  a  resistance  therein. 
I  do  not  therefore  herein  claim  any  such  de¬ 
vice. 

My  present  invention  relates  to  the  combi¬ 
nation,  with  tire  light-giving  body,  of  a  range 


upon  the  yoke  or  frame  I,  and  their  ends  shonlt 
be  tipped  with  platina. 

Tl>°  bar  « is  preferably  of  platina,  and  it  ii 
adjustable  by  means  of  the  screw  m,  that  raise 
or  lowers  the  same,  so  as  to  bring  it  nearertr 
or  farther  from  the  ends  of  the  levers  or  spring 
n.  This  adjustment  is  made  so  that  the  eudt 
of  the  springs  or  lovers  n  will  not  be  in  con 
tact  with  the  bar  o  while  the  light  is  in  itt 
normal  condition;  bnt  when  the  heat  of  thi 
foil  i  becomes  excessive  the  expansion  aliowt 
the  ends  of  the  springs  or  levers  n  to  conn 
into  contact  with  the  bar  o  and  set  up  a  shuni 
or  short  circuit  from  eo,  through  n,  to  d,  and 
according  to  the  amount  of  expansion  iu  i,  s< 


United  States  Patent  Office. 

THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

IMPROVEMENT  IN  ELECTRIC  LIGHTS. 


To  all  vhom  it  may  concern  : 

Bo  it  known  that  I,  Thomas  Alva  Edisox, 
of  Menlo  Park,  in  tlio  county-of  Middlesex  and 
State  of  Now  Jersey,  lmvo  invented  an  Im¬ 
provement  in  Electric  Lights,  aud  the  follow¬ 
ing  is  declared  to  ho  a  description  of  the 


Tko  object  of  this  invention  is  to  produce  a 
candle  or  light-giving  body  by  the  incandes¬ 
cence  of  a  conductor  of  electricity  in  the  form 
of  a  cylinder,  prism,  or  other  mass  of  a  size 
adapted  to  yield  the  required  volume  of  light. 

Tbo  invention  consists  in  an  clectric-Iiglit- 
fiving  body  formed  of  n  conductor,  snch  as 
finely-divided  plutiunui,  iridium,  rntbininm,  or 
other  metal  difficult  of  fusion,  incorporated 


finely-divided  iridium  mixed  with  oxideofzer- 
conmm  and  molded  in  the  form  of  a  split 
hollow  cylinder,  x.  Fig.  2  is  a  detached  sec- 
tion  of  the  same.  Fig.  3  is  a  perspective  view, 
anil  Fig.  4  is  a  plan  view.  ’ 

The  cylinder  being  split,  ‘he  current  enters 
the  binding-post  A,  passes  through  the  lever 
L,  throngh  the  regulating-wire  n  to  the  plate 
g,  thence  up  one  side  of  the  iridium  cylinder 
x,  down  tho  other  side  to  the  plate  *,  thence, 
by  wire  l',to  tho  regnlating-screwm  and  bind¬ 
ing-post  n'. 

The  regulation  of  the  temperatnre  of  tho 
cylinder  X  is  obtained  by  tho  thermal-current 
regulator  in  the  same  manner  as  is  shown  in 
my  application  No.  150,  filed  October  14. 1878. 


um§ 


phone- traus-  THOMAS  A.  EDISOSi! 

ns,suhstan-  Witnesses: 

»11  and  the  Stockton  L.  GniFm. 

line-circuit,  Wat  Cabman. 


United  States  Patent  Office 

THOMAS  A.  EDISON',  OF  MENLO  TAKE,  NEW  JEKSEY,  ASSIGNOR  TO  WESTERN 
UNION  TELEGRAM  COMPANY,  OF  NEW  YOM^  NV  YV  ^ ! 

IMPROVEMENT  IN  CARBON-TELEPHONES- 


To  ail  whom  it  may  concern: 

J!o  it  known  Hint  I,  Thomas  Alva  Edison, 
.of  Menlo  Park,  in  tlio  count)-  of  Aliiltllescx 
ami  State  of  New  Jersey,  Iwve  invented  nn 
Improvement  in  Telephones,  of  which  tho  fol¬ 
lowing  is  a  speciflcntiou. 

This  invention  I  term  the  “micro-telephone,’’ 
m  consequence  of  the  same  responding  to  mi- 
unto  vibrations  of  the  instrument  itself,  trans- 
milted  to  it  by  any  solid  body  or  of  the  atmos* 
phere,  and  in  so  doing  transmitting  electric 
pulsations  to  a  distance,  where  they  enu  bo  re¬ 
ceived  by  an  ordinary  telephone. 

In  the  drawings,  Figure  1  is  n  scctiou  of  tho 
Mniincnt,  mid  Fig.  2  is  n  plan  of  tho  same. 

The  box  A  is  of  a  suitable  sizo  and  shape 
for  bolding  the  apparatus,  and  for  acting  as  a 
resonant  case,  one  side  thereof  being  open. 
This  ease  conveys  to  the  apparatus  any  vibra¬ 
tions  or  disturbance  resulting  from  the  sound- 
vibrations  of  tho  atmosphere  or  from  the  vi¬ 
bration  of  the  solid  material  upon  which  tho 
box  rests. 

In  the  box  A  is  nn  opening,  preferably 
rotiiid.  III  which  is  tiio  diaphragm p, nnd  npou 
‘"“I'lirngm  is  a  piece  of  compressed  finely- 
divided  conducting  material,  such  as  carbon,  n. 
A  second  piece  or  carbon  or  siiiiilur  material, 
"r  “,cnrei1 ,0  “  lever,  c,  the  fulcrum  or  pivot 
of  which  is  at  r. 

A  levcr-nnn,  h,  and  movable  weight  i  may 
_  eral>loycd  to  halauco  tho  lever  c  and  parts 
coimcctcd  therewith,  and  tho  delicate  spring 
t  nnd  ndjusting-spindle  / servo  to  increase  or 
rachother'0  l,rcss,,re of  11,0  buUolls «  "  npou 
*i  ?f  light  material,  such  ns  mica, 
connecteil  with  the  lover  c,  and  this  is  within 
Protected  by  a  funuei  or  month-piece,  B, 
“Pon  the  box  A. 

vihL'?  B0W 10  h®  understood  that  the  slightest 
£  on  or  Jnr  given  to  the  apparatus*  such 
or  fm 1  ^sa,,inB  from  walking  about  a  room, 
the  arUcnlate  speech  or  sound-vibra- 
usi  vary  the  pressure  of  m  u  upon  each  other, 


and  in  so  doing  tbo  electric  condition  of  a  cir¬ 
cuit  passing  through  pa  me  and  wires  3  4  is 
varied,  nnd  a  corresponding  response  occurs 
in  a  distant  receiving-telephone.  The  findv- 
dividod  carbon  or  other  material  between'* 
and  p  thus  becomes  a  circnit-regulator,  that ; 
acts  to  vary  the  resistance  in  proportion  to  tho 
vibration  of  tho  parts. 

This  transmitter  is  eitherinchided  in  a  short 
circuit  containing  a  receiving-telephone  and 
battery,  or  in  the  primary  circuit  or  an  induc¬ 
tion-coil  containing  a  battery,  and  whose  sec¬ 
ondary  coil  is  in  the  line-wire  containing  tho 
receiving-telephone. 

In  my  application  No.  141,  filed  July  20, 
1877, 1  have  shown  a  diaphragm  nnd  a  spring 
canyiugoneeicetrode,  and  also  a  second  elec- 
trodo;  and  in  my  application  No.  178,  filed 
June  2, 1871^1  have  shown  a  diaphragm  and  - 
two  springs,  with  carbon  between  them.  I  do 

in  either  of  the  said  applications. 

I  claim  as  ray  invention— 

1.  Tbo  combination,  with  a  resonant  casoor 
supirort,  of  tho  carbon  or  similar  material,  the  - 
lever  c.  disk  Ir,  ami  circuit-connections,  sub¬ 
stantially  as  set  forth. 

2.  Tbo  combination  of  two  moving  plates  or  • 

diaphragms,  p  and  l,  with  finely-divided  car- 1 
bon  or  similar  material  intervening,  and  tbo 
circuit-coiinections  passing  through  tbe  same, 
substantially  as  set  forth.  i  - 

3.  The  combination,  with  a  resonant  case,  of 
two  diaphragms  orplates,pnud  i,upon  which 
sound  or  other  vibrations  operate,  and  a  cu>  • 
cuit-regulator  of  finely-divided  carbon  or  other 
materia!  placed  between  such  plates  kimdp  .r 
and  tho  circuit-connections,  substantially  as, 

^Signed  by  me  this  8th  day  of  November,  A. 

D- 1878‘  THOMAS  A.  EDISON. 

Witnesses: 

&  L.  Gbifpis, 

Chas.  Batchklob. 


ctnited  States  Patent  Office 

THOMAS  A.  EDISON,  OP  MENLO  PAGE,  New  JEESEY.  ..  ‘ 

IMPROVEMENT  IN  MAQNETO-ELECTRIC  MACHINES. 


Be  it  known  Hint  X,  Thomas  A.  Edison,  of  caSSrorl^i™^  kofharirabber,Tul- 
Menlo  Park,  in  tlio  Slate  of  New  Jcrscyjiive  outsMe  tlm  S.v '“‘"“•““’.'uesocored  , 
invented  on  Improvementin  Magneto-Electric  ter,  Jo  that  th^e$r^rirM°-  °ihfSa  dlamlv 

as:2SSr'!'ls 

BSSSBwaas  I 

tK'l'rM"  11,0  l,ta"’a  flno  Imu  «iro  ThV&i&'iSuIiSTlrira  “recSHiJSrtloU.ei" 

*£§ T  -  I'M?  r#  “SfiirftSSSJSts 

10R  the  induct  ion  helix  are  wound 1  lengthwise  The  wires  f  raaybewonnd  in  the  manner  set 
a?  ny*  w? “r •"lt0  "°f®,,cs  ,n  t'1®  edges  of  forth  in  my  nppIication.No.  177. 
the  disk.  This  insures  the  proper  insulation  In  nse  Uie  poles  N  S  of  the  field-magoetr' 
rovirii^ ml’rfl0"'  •*  “’  0V0,{  lf. ' 10  'WOlnting-  energize,  by  induction,  the  iron-niro  helix  ff,*'® 
revering  of  the  wires  may  lie  injnrcd,  ami  the  and  the  wires  of  the  armature-coil  i  are  carried 
one  iron-wire  cylinder  forms  a  magnet  by  in-  across  or  cat  the  lines  of  magnetism,  so  as  to 
dnclion  from  the  lleld  of-rorco  magnet,  aud  obtain  a  maximum  effect  in  retting  up  ifcnr- 
tho  wires  running  cireumfcrcntinlly  also  set  rent  in  said  induction-helix. 
Zl?i?i‘C.liic,“l.eSj,i.tl,<J  reT0'v'ug  armature,  Tho  bobbin,  alter,  winding,  is  served  wife: 
amt  with  the  aid  of  tho  conimntnlor  the  mag-  Gorman-silver  wire  in  several  places  to  keep: 
unepoles  always  remain  at  tlie  right  place  the  induction-wires  against  the  cylinder.  5; 

m..  s°  •  °r  1 10  1llU;k  discharging  timo  of  I  do  not  claim  a  dynamo-magncto-clectrie 
miran-wiro  magnet,  and  therefore  are  prac-  machiue  wherein  a  cylindrical  armature  coiled  ’■ 


and  render  it  unnecessary  to  niljust  the  com-  the  exterior  thereof  and  provided  with  a  com,;'/: 
mutators  tor  different  speeds  of  revolution.  mutator  is  caused  to  rotate  between  curved  ij 
n  ,  ,,™wlllS8t  I'ighro  X  is  nn  elevation  of  branebesof  electro-magnets,  the  coilsof  which. 
mo  ttcld-of-force  magnet  with  the  poles  and  are  in  electric  cireait  from  the  commutator  to:  i-; 
armature-cylinder  in  section.  Fig.  2  is  a  plan  the  terminals  of  the  machine,  as  1  prefer  not  ;V! 
oi  the  nnmiture-cylindcr  with  the  poles  in  sec-  to  include  the  helix  of  the  field-magnet  in  the 
non.  rig.  3  represents  the  wooden  cylinder  circuit  from  the  commutator.  :  7 

rationally  without  the  wire  helix.  Fig.  4  is  1. claim  as  my  invention— ,  '?5; 

a  section  of  ono  end  of  the  armature-cylinder,  The  cylinder  c,  of  wood  or  similar  materially 
«™  big.  5  is  a  diagram  of  the  circuit-connec-  with  the  iroa  beads/and  intervening  helix  of .  V 
l  0“8-  finoiron  wire,  in  combination  with  the  disks  : : 

i  he  ficld-of-foreo  magnet  n  is  provided  with  h  of  lioa-cohdnctingmatcrial  ami  th  e  induction - 
me  poles  N  S,  and  the  samo  may  be  cither  a  helix  i,  wound  lengthwise  and  into  notches  : ; 
pcrraaiieat  magnet  or  elcctro-imigiict,  hut  prof-  in  the  edges  of  the  insulating-disks,  snbstan- 
3™*  the  latter,  and  the  helix  thereof  in  the  tially  as  set  forth.  '  ! 

arcuit  firom  the  armature-helix ;  oritmay  ho  Signed  bv  mo  this  4th  day  of  September,. 
Mwgizcd  separately.  Tlio  pole-faces  are  con-  A.D.1879.  .  ^  S 

The  Sima  c  is  in  hearings  d,  aud  has  awooden  THOS.  A.  EDISON.  ^ ^ 

f;. between  tho  two  iron  heads/,  and  Witnesses:  ■  • 

fiis  tho  helix  of  iron  wire  wound  into  tho  spare  S-L-Gbiffin,  -  .. 

“ttwceu  tho  heads/.  '  Fhank  McLaughlin. 


T.  A.  EDISON. 
Eleotrio-Lamp. 


Patented  Jan.  27, 1880. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


To  all  idiom  it  may  concern :  |  tlio  lamp,  tho  lcading-wireS  must  be  of  large 

L  Be  it  known  that  I,  Thomas  Alva  Edison,  I  dimensions  ami  good  conductors,  aud  a  glass 
[  of  Menlo  Park,  ill  the  Stnte  of  New  Jersey,  globe  cannot  be  kept  tight  at  the  place  where 
United  States  of  America,  hnvo  invented  an  the  wires  pass  in  and  are  cemented;  hence  the 

:  5  Improvement  in  Electric  Lamps,  and  in  the  carbon  is  consumed,  becanse  there  mast  be  at- 

method  of  manufacturing  tho  same,  (Case  No.  most  a  perfect  vaconm  to  render  tho  carbon 

'■  ISC,)  of  which  the  following  is  a  specification,  stable,  especially  wheu  sneb  carbon  is  small  iii 

[>:  Tlicobjcctoftbisinventionistoprodnceelcc-  mass  and  high  in  electrical  resistance.  1 

IV  (ric  lamps  giving  light  by  incandescence,  which  Tlionseofn  gas  in  the  receiver  at  the  at-: 

10  lamps  shall  have  high  resistance,  so  as  to  al-  mosphcric  pressure,  although  not- attacking 

I  low  of  the  practical  subdivision  or  tho  electric  the  carbon,  servestodestroyitiu  time  by  “air- 

i  ,  light.  washing, ’’ortheattritionprodncetlbytherapid. 

The  invention  consists  in  a  light-giving  body  passage  of  the  air  over  the  slightly-eohereht 

of  carbon  wire  or  sheets  coiled  or  arranged  in  highly-lieatcd  surface  of  the  carbon.  I  have 

’  15  such  a  manner  us  to  offer  great  resistance  to  reversed  this  practice^’  I  have  discovered:  that 

tho  passage  of  tho  electric  current,  and  at  the  oven  a  cotton  thread  properly  carbonized  and 

same  time  present  but  a  slight  surface  from  placed  inn  sealed  glass  bnlli  exbansted  to  one- 

which  radiation  can  tnko  place.  millionth  of  nil  atmosphere  offers  from  oile 

Thc'ilivcntion  further  consists  in  placing  hundred  to  live  hundred  ohms resislance  to  the 
v  »  such  burner  of  great  resistance  in  a  nearly-  passngcof  thocurrent,ahdthatitisabsolntely 
i  perfect  vacuum,  to  prevent  oxidation  and  in-  stable  at  very  high  temperntnres;  that  it  tho 

jury  to  the  conductor  by  tho  atmosphere.  Tim  thread  be  coilial  as  a  spiral  and  carbonized, 

current  is  conducted  into  the  vacuum-bulb  or  if  any  fibrous  vegetable  substance  which 
through  platinn  wires  sealed  into  the  glass.  •  will  leave  a  carbon  residue  after  heolingza 
i,  J5  Tlioinvention  further  consists  in  tho  method  a  closed  clinmbcr  be_  so  roiled,  as  much  as  two 
of  maiiiifucturing  carbon  conductors  of  bigli  thousand  -  ohms  resistance  _  may  be  obtained 
resistance,  so  ns  to  be  suitable  for  giving  light  without  presenting  a  radiatmg-surfiice  greater: 
by  Incandescence,  anil  in  tho  manner  of  secnr-  than  three-sixteenths  of  an  inch;  tliutlr 
log  Iicrfect  contact  between  tho  metallic  roii-  such  fibrous  material  bo  rtibbcd-wilh  n  plasg 
].  3"  ductors  or  leadiug-wires  and  tbe  carbon  con-  tip  composed  of  lamp-black  and  :tar,.rts  re- 


cPni’cnfo 

c^/tomad  U.  (attdorv 


doctor.  '  sistanco  may  be  made  high  or  low,  according. 

Heretofore  light  by  incandescence  has  been  to  the  amount  of  lamp-black  placed  npopdr 
obtained  from  rods  of  carbon  of  one  to  four  that  carbou  MamcnU  may  be  madebj.a 
ohms  resistance,  placed  iu  closed  vessels,  in  combination  of  tar  and  lamp-lilac^,  thejattefc 

1  33  which  tho  atmospheric  nir  has  been  replaced  being  previously  ignited  m  «  ® 

:  by  gases  that  do  not  combine  chemically  with  tor  severe!  hours  and  alteremrd  moistrac  l  and 

;  the  carbou.  The  vessel  holding  thTbnrner  kneaded  until  at  assumroth 

has  been  comiwsed  of  glass  cemented  to  a  me-  thick  putty.  Small  pieros^of this_™f“1“- 
f  follic  base.  The  connrotion  between  tbe  lead-  m»y.Im«dledoat.wto^of«re«»g^. 

2  3°  mg-wires  and  the  carbon  lias  been  obtained  by  as  seveu-one-thonsandths  of  an  racU  in  dmm|. 

Clamping  the  carbon  to  the  metal.  Tho  lead-  ter  and  over  a  foot  inylcngth.  and _the^ 
nig-wircs  have  always  been  large,  so  that  their  may  bo 

resistance  shall  be  many  time!  less  than  the  lionizing  substanro  and  woupd  ona  bonmnjOT 

burner,  aud,  in  general,  the  attempts  of  pre-  as  a  spiral,  ancl  tbc  tar  beat,  the 

v  vious persons liavebeen to rcducetberesistanco  cbamber.by „ inform. 

orthocarbon  roil.  Thodisadvautagcsoffpllow-  spiral  after  JJj,  aUaScaunot  bo 

f  mg  this  practice  are,  that  a  lamp  haying  but  All  throe  witt  snfflcreiiti 

one  to  fonrohius  resistance  can  not  bo  worked  111  clamped  to  f.act  an.i  prevent  lieat- 

great  numbers  in  multiple  are  without  the  cm-  SS 

So  ploymeut  of  main  conductore  of  onormons  di-  ing.  - 1  baiedi^ivereAtuay  1 


T.  A.  EDISON. 

Electrio-Lighting  Apparatus. 

Patented  Feb.  10, 1880. 


No.  224,329. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  I’AItK,  NEW  JERSEY. 

ELECTRIC-LIGHTING  APPARATUS. 


j It  ichom  it  may  concern : 
u  it  know  n  that  I,  Tjiomas  A.  Edisos,  of 
ilo  Park,  in  tlm  county  of  Middlesex  and 
tc  of  New-  Jersey,  have  invented  an  Im- 
veincnt  in  Electric-Lighting  Apparatus, 
so  No.  170;)  and  tlie  following  is  declared 
ki  u  description  of  llio  same, 
lie  object  of  this  invention  Is  to  produce 
trie  illumination  by  the  incandescence  of 

be  invention  consists  ill  making  the  two 
ts  dissimilar,  one  being  of  the  carbon  ill 
form  of  a  slender  roil,  ami  which  serves 
live  light,  while  tho  other  is  of  platinum 
platimim.iridiuin  nlloy,  against  which  tho 

lie  inferiority  of  contact  which  takes  place 
iveen  the  metal  and  tho  carbon  creates  a 
sidernblo  resistance,  which,  heating  tho 
ion,  increases  the  inferiority  of  tho  con- 
:,  causing  tho  carbon  to  becouio  highly  in- 
descent ;  but  no  effect  is  produced  npon 
platinum  or  iridium  alloy, 
ii  Figure  1,  A  is  I  ho  frame-work;  B,  the 
Jim  pole;  C,  the  carbon  roil.  A  A  are 


n,  which  rods  rest  at  their  lower  end  op 
the  inclosed  bottom  of  the  case  H  and  sli 
toward  the  tube  d,  into  which  the  rods  pa 
one  at  a  time  by  their  own  weight,  n  ia 
feed-wheel,  that  acts  through  an  opening 
one  side  of  the  tube  d  upon  the  carbon  ro 
p,  a  weight,  aud  m  a  spool  or  coil  of  thread 
line  wire,  with  a  slight  friction  from  a  sprit 
or  otherwise,  to  prevent  the  thread  unwindii 
loo  easily.  This  thread  passes  around  t 
wheel  n,  or  n  dram  on  its. shaft,  and  is  cc 
stnntly  drawn  upon  by  the  weighty,  so  as 
move  the  carbon  rod  downwardly  and  ke 
it  in  contact  with  the  metal  rod  B. 

It  is  obvious  that  a  clock-work  inovemc 
which  will  run  for  several  days,  or  an  elect! 
engine  included  in  the  same  circuit,  may  gi 
motion  to  tho  feed-wheel  n. 

I  am  nwnre  that  in  some  instances  the  a 
bon  roil  has  been  forced  into  contactNrilli 
large  bar  tipped  with  platiua.  I  make  use 
a  rod  or  platiua  or  iridium  that  is  small 
than  the  carbon,  so  as  to  produce  a  resistaii 
at  the  point  of  contact  between  the  carb 
and  plntinain  consequence  of  the  inferior  ct 
tact,  and  thereby  develop  incandesence  at  0 


(Ho  Model.) 
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SPECIFICATION  forming  part  of  Lotto.  Patont  No.  227,228,  dated  May  4,-1880 

AppUrMlnoBMUuthB,!*®. 

To  all  idiom  it  may  concern: 

«,teit  k,".TO'."  that  I,  Thomas  A.  Edison,  of 

5  nscful  Improvement  in  Conductors  for  Electric 
Lights;  ami  1  jlo  hereby  .loclaro  that  the  fob 
'°™« «  »  exact  description  of  tho 

e,  reference  being  had  to  the  accompany. 

. . » S,*M*  to  the  letters  of  reference 


ing  (Irani  i 


K,  bS?™a,,"“"r1of  c"rrc,,t  ,l,ro,,«1'  "»>• 

T"^‘:  TV.,H  KarV'-v  'levlcc  consists  of  a  piocb 
1  i  l  dl","  "“tor  interposed  in  tho  main 
comluctors  of  a  house  or  in  the  derived  circuit 
'">!•  1  "fenibly,  one  is  intcr|>ose<l  in  the 
W.-ehtop  or  other  translating  .le- , 

,  . . clorliassueha  degrecor 

the  nm1'1/'  SpS  to  rca,Jily»How  tho  passage  of 

br"c\'nmieV',:''-"-0r,,lil|  amo’u',t  of  Jurrc,,t’ 
;irton°”S  IO  *ho  translation  devices 
tlimu.k.  i  11  ":uslc  ,,f  ““Bi  i*  diverted 
'-roagl.‘  a  •’ranch  tho  .small  safety-wire  be- 
I '!  ?  and  melts  away,  breaking  the 
however11!  b,raVch  circ'“‘-  11  is  desirable, 

35  nirhi  l;  t  t,lu  lu"'  drops  of  hot  inolteu 
loirwl  7SIjJ,i"S  'i’vrafrom  should  not  bo  ni- 
aisaM,.:?,,  11  “I’®"  on r| lets  or  furniture,  mid 
••'*  small  safety-conductor  should  bo 
thStv  j"  •'e"s,.1°  8tn,i“;  beneo  I  inclose 
'  to  thcff  ,"?tCriaI>  add^bi^rafcrably^tosectinMl 


tenon  or  half  of  the  form  shown  in  Fig.  1. 

B  E  is  tho  mam  or  ordinaiy  conductor,  sev- 
ercii,  as  shown,  and  0  is  the  safety  device  or 
wire,  capablo  of  conducting  the  ciirreut  or¬ 
dinarily  used  in  its  particular  circuit,  but 
melting  and  thereby  breaking  the  circuit  when  - 
the  current  is  injuriously  increased. 

In  Fig.  3  A  is  a  simple  shell  placed  over 
.the  safety-wire  only.  The  preferable  form  is 
shown  in  Fig.  ],  where  A  is  a  shell  composed  ' 

of  two  halves,  a,  one  of  which  is  shown  in  Fig.  to 
-•  This  shell  is  made  slightly  taiiering  at  the 
ends,  mid  with  a  slight  inward  flange,  so  as 
a  grasp  firmly  tho  wire  B  J5. 

I  The  two  halves  are  placed  so  as  to  form  a 
complete  cylinder,  tho  ends  grasping  the  wire  ee 
[  B  B,  and  the  hoops  or  bands  E  E  slipped  on. 

This  arrangement  forms  a  shell  or  ease  for 
I  the  safety-wire,  and  at  the  same  time  relieves 
it  of  tensile  strain,  the  strain  of  the  wire  B  B 
1  being  carried  by  tho  case.  '  6o 

What  I  claim  is — 

1.  The  combination,  with  the  safety  wire  or 
device,  of  an  inclosing  case  or  shell,  substan¬ 
tially  as  set  forth. 

2.  Tho  combination,  with  tho  safety-wire  65 

I  and  main  several  conductor,  of  a  shell  or  case  - 
inclosing  tho  safety  device  or  wire  and  reliev¬ 
ing  it  from  strain,  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 


10th  day  of  March,  1880. 


THOS.  A.  EDISON. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

ELECTRIC  LIGHT. 

SPECIFICATION'  forming  port  of  Letter.  Patent  No.  227,227,  dated  Hay  4,  1880. 


lie  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  State  of  New  Jersey,  have 
invented  an  Improvement  in  Electric  Lights, 
5  (Case  No.  171.)  of  which  the  following  is  a 
spccilication. 

The  object  of  this  invention  is  to  econo 
rally  apply  electricity  to  lighting  anil  to  ... 
Min!  uniformity  of  action  in  the  different 

The  invention  consists,  lirst,  in  an  improved 
incandescent  lamp  and  regulator;  second,  in 
an  automatic  switch  connected  with  the  regu¬ 
lator  of  the  lamp  to  connect  it  with  the  line; 
15  third,  in  gninpingscver.il  lamps  in  such  a  man- 
tier  that  iheircombiiivd  resistance  shall  be  the 
same  as  011c  lamp. 

figure  I  represents  the  lamp  and  the  circuit- 
vouiioctions.  1,2, 3,4, 5,  and  tiarecoilsof  wire— 
:o  preferably  tlattcned  wire  formed  of  an  alloy 
of  platinum  and  iridium,  or  metallic  nickel. 
There  are  six  of  these  coils,  (sec  Fig.  4,)  each 
of  which  is  slipped  over  a  pencil  of  pipe-clay, 
which  may  be  provided  at  the  top  end  with  a 
tj  head,  as  shown  in  Fig.  1. 

These  pipe  clay  pencils  arc  secured  to  pipe¬ 
clay  disks  x  y,  resting  in  the  split  inetal  enp 
U'/-  Coil  No.ll  has  its  lowcrcud  connected  to 
the  binding-screw  m  of  the  cup  y.  The  top  end 
30  or  the  spiral  2  connects  to  the  spiral  3,  tbo 
bottom  of  3  to  -I,  the  top  of  1  to  5,  the  bottom 
of  a  to  li,  the  top  of.  0  to  1.  Tho  bottom  of  1 
connects  to  tho  screw  11  of  the  brass  cap  y*. 

,.'/  a»d  p  are  electric  conductors  between  tho 
35  divided  copy  if  and  the  divided  base  rand  i", 
and  at  the  same  time  serve  as  supports  to  tho 

The  wire  of  the  coils  ns  it  cotncs  from  tho 
wiiidmg-uiachiue  is  stretched  to  open  tho  coils, 
P>  amt  then  dipped  in  a  thick  milky  solution  of 
zircon  oxirlc  and  clay  and  then  passed  through 
a  hydrogen  flame.  This  causes  a  very  slight 
™ating  to  u<ihcrc  to  the  wire. 

The  coils  are  pressed  together  aud  placed 
b  on  the  lirc-elnv  pencils,  and  the  coils  nre  con- 
nned  between  tho  heads  of  tho  fire-clay  pencils 
and  .the  clay  blocks  x  xf,  into  holes  in  which 
“locks  tho  ends  of  such  fire-clay  pencils  are 


connect  electrically :  hence  the  current  passes 
through  tho  whole  length  of  the  wire.  The 
expansion  of  the  pencil  of  clay,  or  clay  and 
zircon,  is  about  equal  to  that  of  the  metal  coils; 
lienee  their  condition  is  not  materially  altered  55 
by  the  heat. 

The  spirals  areof  snch  a  size  that  they  nearly 
touch  each  other.  Hence  tho  light  and  heat 
areconflned  within  thocircnlar  rangeofspirals, 
and  aid  in  intensifying  the  lightand  heatof  the  60 
electric  candle,  and  the  radiatiou  is  mostly  . 
from  the  outside  portions  of  the  coils. 

The  pipe  clay  disks  y  y*  serve  both  for  hold¬ 
ing  the  pencils  nnd  preventing  the  lower  ends 
ofthespirolsfromcoolingbyhavingtheirbeat  65  • 
conducted  downward  by  tho  metal  snpports 


IP-  , 


sr  tho 


.24  is  a  glass  globe  or  s - 

bonier,  and  made  air-tight,  or  nearly  so.  Air 
can  only  pass  through  tho  orifice  h,  as  shown  70 
by  tho  arrow. 

Tho  regulation  by  tho  electric  current,  and 
■.10  consequent  temperature  of  the  burner,  is 
obtained  by  the  expansion  of- the  aircontained 
in  the  glass  shade  24.  _  75 

10  and  11  are  flexible  chambers,  similar  to 
those  used  in  an  aneroid-barometer.  Tho  ex¬ 
pansion  of  tho  air  by  the  heat  of  tho  burner 
causes  these  chambers  to  bulge  outwardly  and 
gives  "a  downward  motion  to  tho  iever  12,  80 
which  is  secured  to  tho  chamber  11  at  13. 

15  is  a  long  rod  tipped  with  platinum.  14 
is  a  contact-point,  and  the  lever  li  usually 
rests  against  it;  bat  when  tho  heat  of  the 
burner  has  reached  its  maximum  point  it  has  85 
expanded  theair  sufficiently  to  causothe  lever 


When  the  lamp  is  in  operation  tho  cnirent  90 
passes  from  wire  50  to  point  23,  which  ism 
contact  with  tho  spring  22,  (tho  regniator- 
scrow  19  keeping22and  23  in  contact;)thence 

the  spirals  to  ri;  thence  by  wire  30  to  the  other 
binding-post,  and  ont  by  wire  oL 
If  now,  tho  temperature  of  tho  spirals  be- 

±*SSSKS SKSffSiSH  » . 


T.  A.  EDISON. 
Electric-Lights. 


cf/a'aMfnJ^ 

<Qjm. 


United  States  Patent  Office. 


TIIOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


ToM  ,chom  it  may  concern:  ran  to  the  various  parts  of  the  honse  where 

,tpk,Ti!  T’  TnoM^s  A.  EDISOS,  of  tlio  lights  are  required.  Each  lamp  is  to  be 
Menlo  Park,  m  tire  county  of  .Middlesex  and  provided  with  a  switch,  2,  so  that  it  may  be  • 
State  of  Non-  Jersey,  have  invented  an  Im-  disconnected  from  the  ranincting-w  res/1  « 
s  prorcnicnt  m  Electric  Light,  (Case  No.  JOS,)  The  electric  generators  at  the  central  station  55 

of  which  the  following  is  a  WCCiOation.  are  provided  with  constant  field-of-forco  mag- 
ora"«uS!};.PatC,,ta  t105-  an.'1  "«•«.  ««>  helices  of  which  are  in  the  electric 

218,800  the  expansion  of  metal  under  heat  is  circuit;  hence  if  all  the  lamps  feeding  from 
a\aileu  of  in  regulating  tlio  clectnc  circuit,  the  main  conductors  arc  disconnected  by  their  60 
io  anti  heuco  the  same  is  disclaimed  herein.  switches  the  circuit  will  be  broken  and  no  cur 
In  my  present  electric  lamp  I  make  use  of  rent  passes  through  the  conductors  leading 
a  coil  of  wire  with  a  pyroinsulating  material  from  the  statiou  to  the  lights,  and  the  steam* 
between  the  coils  similar  to  that  set  forth  in  eugino  runs  lightly  and  with  the  expenditure 
niy  application  }»o.  ICC,  which  nyroinsnlatiou  of  a  very  small  amount  of  force.  If  now  the  65 
15  is  disclaimed  herein ;  bnt  I  combine  therewith  switch  of  a  single  lamp  is  tamed  the  lamp  is 
a  surrounding  case  that  is  rendered  incandcs*  connected  to  the  branch  wires  from  the  main 
cent  by  the  heat  of  tbo  coil,  and  I  combine  conductors,  the  circuit  is  closed,  and  only  suffi- 
with  the  lamp  a  thermal -circuit  regulator  ar-  cient  current  passes  from  the  central  station 
ranged  so  that  tlio  amount  of  light  can  bo  to  supply  that  lamp,  because  the  external  re-  70 
20  varied  at  pleasure  by  an  adjusting-screw  that  sistance  determines  the  amount  of  current.  In 
regulates  the  point  at  which  the  thermal  regu-  this  way  the  current  will  be  proportioned  to 
latoracts  to  open  the  electric  circuit  and  lessen  the  number  of  lamps  in  the  circuit 
the  current,  so  that  the  incandescent  case  can  Each  lamp  I  prefer  to  contain  a  resistance 

he  more  or  less  luminous.  when  incandescent  of  onethousand  ohms.  Af-  75 

•  25  The  invention  also  consists  in  a  lamp  which  tertheswitch  has  been  turned  on  soastoconnect 

is  peculiarly  adapted  to  use  iu  multiple  arc.  the  light  to  the  conductors  the  current  will  pass 

In  the  drawings,  Figure  1  is  a  diagram  illns-  through  a  resistance,  R,  equal  to  the  lamp;  bat 
trating  the  connections,  and  Fig.  2  shows  tbo  if  the  thermal  regulating-screw  n  be  turned 
peculiar  lighting  apparatus.  downward  the  lamp  will  be  thrown  iu  circuit  80 

3°  The  magneto-electric  machines  tony  bo  of  and  the  current  divided  according  to  the  ex* 
any  suitable  character  and  driven  by  power,  tent  to  which  the  regulating-screw  has  been 
They  may  be  arranged  between  the  two  main  turned  downward ;  if  bnt  slightly  the  lamp 
conductors  A  B  in  ranges  or  multiple  arcs  of  will  only  reach,  say,  a  red  heat,  when,  owing . 
three,  four,  or  more  iu  each,  and  the  connec-  to  the  expansion  of  the  regulating-rod  ff,  the  85 
35  Hons  should  be  made  for  intensity.  I  have  lamp  will  be  thrown  out  of  circuit  and  the  re- 

•  represented  four  such  magneto-clectric  mn-  sistance  E  thrown  in,  as  the  lover  x  allows  the 

chines,  31,  in  each  range.  ■  lever  Q  to  come  in  coutact  with .the  pomtiq 

A  is  a  tube  laid  in  tlio  cartb,  and  preferably  the  lover  x  breaking  contact  with  it  amulta- 
of  iron,  n„d  it  forms,  together  with  the  earth,  neonsiy.  As  this  takes  place  9° 

to  one-half  of  tlio  circui  .  Within  this  tube  is  an  and  the  contraction  of  jphices  the  amp  mcir- 
insulated  conductor,  B,  preferably  of  a  nun.-  cnitagain.  Thus  tbercs.stancoortliolampa^ 

<*r  of  strands  of  copper  twisted  together  iu  its  appurtenances  is  quite  regtto  repredless 
{he  form  of  a  cable,  one  strand  of  tbo  cable  of  the  degreo  of  temperate  or  amount  of  iight 
,  bci"S  dropped,  wy,’ every  one  hundred  feet,  the  lamp,  is  giving  out.  Thus  fratarc  o  ttas  95 
4a  8o  that  at  the  extreme  end  of  the  circuit  there  light  is  similar  to  that  shown  in  my  appura^ 
shall  bo  blit  a  sintfo  strand.  This  cable  is  in-  tion  No.  100,  and  therefore  does  not  form  part 
so  ated  from  tlio  tube  by  any  cheap  orcconorai-  of  the  present  “v«n*,®n'  Wectregnlator,  as 
<al  insulation,  such  as  tar  or  asplialtuni.  This  apparatus  s  not  a  per^tre^mror, 

A  branch  tube,  A’.coutainingisinglestrand  the  resistance  of  the  fe^iUs 

5°  from  the  cable,  is  to  cntercach ’bouse  or  build-  MmiMi  itehra J 
,Qg,  and  from  tlio  basement  smaller  wires  are  desirable  that  the  rcsista 
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ELECTRIC  LIGHT. 

SPECIFICATION  forming  part  of  Letter*  Patent  No.  227,229,  dated  May  4,  1880. 


To  all  tchom  it  may  concern : 

lie  it  known  that  I,  Thomas  A.  Edison,  < 
Menlo  Park,  in  the  State  of  New  Jersey,  hav 


" 1,1,1  platiim  anil  other  metals  that  fuse  at 
a  high  temperature  are  cxjKweil  to  high  heat 
and  then  cooled  in  the  atmosphere  they  are 
injured,  so  that  they  are  not  well  adapted  to 
use  in  electric  lights  for  a  long  imriod  of  time. 

I  inclose  the  conductor  that  forms  tho  elec- 
tnc  candle  in  a  transparent  case  and  heat  the 
same  gradually  to  expel  any  gases  from  the 
material  of  the  candle.  I  form  a  vacuum  iu 
[he  transparent  case  anil  then  seal  the  same 


?!  Kn“at  ,ral“°  i»  electric 
SJ  Ir’.7h  1  ,s-  .,tat  a  which 

melts  in  the  often  mr  at  a  point  where  it  emits 
.  IiRht  equal  to  four  candles  will,  when  oper-  55 
ted  U|».n  as  described,  emit  a  light  equal  to 

iwontj-flvccamllcs  without  fusion.  Tbereason 
why  the  melting-point  or  the  metal  is  thns 
raised  is,  that  in  the  act  of  making  the  vacnam 
.  with  the  metal  under  beat  all  the  gases  which  Co 
are  contained  in  its  ] lores  are  withdrawn,  and 
when  the  receptacle  is  scaled  cannot  re-enter 
[  when  cold;  hence  unequal  mid  sudden  eipan- 
sioiis  cannot  tako  place  and  the  wire  is  uerer 
cracked,  butifleft  uncovered  bccomcsnsbrigbt  6« 
as  the  most  polisheil  silver- — sus  appeanmee  ’ 
which  cannot  he  given  it  in  any  other  way. 


T.  A.  EDISON. 
Phonograph. 


Patented  May  18, 1880. 


Jurat  let 
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SHSiSi'^,Ers'  tejSasssaaa: 
1  Sre  ;£SKS.“! A 

SSrr'  fv-r- «rs  “  SKSssaratss: 

me,  a cy  under  with  a  helical  .grooved  surface  vibrations  per  second. 

SnlfJn  wu!;c"  ** "it18  s<;!^w  slJ‘?f\  moved  Tiie  nut  P  is  npon  a  lever  pivoted  at ; 

5  in  ™  .  “f  eJ""lcr,  t',lcro  1 *  a  kept  in  “"tact  by  acam,4.  When  this 

sheet  of  foil  or  .similar  material,  anil  thn  same  amt  ant  I*  are  lowered  the  shad  X  and 
is  iiiueiiteu  U\  the  aetioti  of  a  point  moved  by  der  A  can  b*  slipped  endwise, 
a  diaphragm,  ami  tins  foil  forms  a  phonogram  Tbearm  5,  earning  the  diaphragm  M 

that  can  be  used  to  reproduce  the  original  be  pivoted  at  7  7  by  pointed  screws,  so 
!$  sounds  when  moved  in  contact  with  a  point  adjust  the  position  of  the  recording.po 
and  diaphragm.  In  the  said  . patent  one  of  the  diaphragm  b  relatively  to  the  grooi 
uie  {mints  is  shown  as  connected  directly  to  the  cylinder.  The -screw  8  determine 
the  diaphragm,  and  the  other  point  is  upon  a  |>osition  to  which  the  diaphragm  and  re 
,  ing  point  may  approach  to  the  cylinder. 

-0  Jiy  present  invention  relates  to  improve-  spring  9  senes  to  move  the  arm  5  away 
nieuts  u|k)u  the  phonograph  patented  as  the  cylinder,  and  the  double-ended  loc 
aforesaid,  and  the  •features  of  such  improve-  piece  10,  entering  slots  in  the  frame  11, 1 
meat  are  hereinafter  specially  i>oiutcd  out.  the  arm  in  placo  when  in  use. 

In  the  drawings, .Figure  1  is  an  elevation  of  One  of  the  peculiarities  of  the  present  ii 

2$  the  phonograph.  Fig.  “  is  a  section  of  the  lion  over  the  aforesaid  patent  is  a  sprin* 
diaphragm.  Fig.  3  is  an  end  view  of  the  cyl-  of  india-rubber  or  other  suitable  mat< 
mder containing  the  foil.  Fig.  4  is  a  side  view  placed  between  the  cross-bar  or  bridge  K 
of  the  diaphragm  and  the  device  for  moving  the  diaphragm,  that  serves  as  a  damper  t< 
the  same.  vent  false  vibrations  of  the  diaphragm 

30  The  cylinder  A  has  a  grooved  surface,  as  cause  it  to  respond  only  to  tlie  actual  n 
hi  aforesaid  patent,  and  it  receives  the  tin-foil  iiient  given  by  tbe  phonogram  through 
or  other  material  that  is  to  lie  indented  by  tbe  point  D.  It  is  also  usually  preferable  U 
action  of  the  diaphragm  b  and  point  to  pro-  ploy  a  spring,  14,  between  the  point  ami 
HHce  the  record  of  the  sound,  which  I  term  diaphragm.  This  is  useful,  iu  both  the  pfc 
33  the  “phonogram,*  and  the  diaphragm  E  and  graph  and  the  phoney  to  prevent  false  sou 
iwnt  D  are  adapted  to  form  a  phonct  and  This  spring  and  diaphragm  I  have  use 
^produce  the  sound;  but  it  is  to  bounder-  connection  with  telephones.  I  do  not,  tl 
stood  that  the  same  point  ami  diaphragm  may  fore,  herein  lay  claim  to  the  same,  broad! 

employed  to  reconi  and  to  reproduce  tbe  have  combined  tbo  same  with  the  recordiu 
4°  sound.  pbonet  point  and  the  phonogram. 

niy  present  invention,  as  in  my  former  Another  feature  of  invention  relates  to  1 

Intent,  the  motion  of  the  recording -surface  ver  between  tbe  diaphragm  and  the  phi 
®ay  be  derived  from  clock-work,  hand,  or  other  gram,  whereby  the  relative  movements  of 
P°wer.  ’  parts  may  be  varied.  Tins  lever  e  has  a 

43  J"  0nlt■,' to  i,,s,,ru  B*w»t  uniformity  of  speed  cram  at  15.  If  tliceonnectiotitothediaplin 
?Qd  prevent  irregularity  in  tbe  movement  by  is  between  tbe  point  D  and  fulcrmu  la,  a. 


(Ho  Model.) 
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United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PAEK,  NEW  JEBSEY. 

MAGNETIC  ORE-SEPARATOR. 


To  all  ir/iom  tl  may  concern  : 

lie  it  known  tlmt  I,  Tuomas  A.  Edison,  of 
Menlo  I’ark,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  ami 
;  useful  Improvement  in  the  Nfuy-itetic  Separa¬ 
tion  of  Substances ;  mid  1  do  liercby  declare 
that  the  following  is  a  full  and  exact  descrip¬ 
tion  of  tho  same,  reference  being  had  to  the 
accompanying  drawings,  ami  to  the  letters  of 
to  reference  marked  thereon. 

The  object  of  this  invention  is  to  fnrnish 
means  which,  while  simple  and  cheap  in  con¬ 
struction,  shall  economically  and  effectually 


magnetic  substances, a  magnet, and  receptacle 
for  the  substances,  in  such  rclatiou  to  each 
other  that  the  trajectory  of  fnllitig  magnetic 
ro  substances  is  altered,  the  magnetic  and  non¬ 
magnetic  substances  falling  into  different  re¬ 
ceptacles. 

A  suitable  method  of  carrying  this  inven¬ 
tion  into  effect  is  as  follows:  A  hopper,  pref- 
-’5  eraldy  provided  with  an  adjustable  vnlve-ori- 
fits:,  and  arranged  to  feed  the  mingled  sub¬ 
stances  in  a  thin  broad  stream,  is  supported 
in  auv  suitable  way  several  feet  (more  or  less) 
above  a  bin,  which  is  partly  immediately  nil- 
30  der  tho  feciling-orifico  of  the  hopper,  so  that 
material  fulling  from  tho  hopper  would,  under 
normal  conditions,  fall  therein.  Between  tho 
hopper  and  the  bin,  and  to  one  side  of  the 
straight  lino  connecting  the  two,  is  a  magnet 
35  having  a  polar  extension  whose  face  is  of  a 
length  eijnal  to  the  width  of  the  feeding-orifice 
of  the  hopper.  Underneath  tho  magnet,  and 
by  tho  siilo  or  tho  bin  before  mentioned,  is 
another  bin  for  tho  reception  of  tho  magnetic 
t°  substances,  instead  or  these  two  bins,  one 
bin,  with  a  partition  nearly  or  quite  under¬ 
neath  tho  pole  of  tho  magnet,  may  bo  nsed,  or 
a  simple  partition  may  bo  similarly  placed 
upon  a  lloor  ami  tho  bin  or  bins  entirely  (lis¬ 
ts  pcnsoil  with. 

The  material  fed  from  tho  hopper  tends  to 
rail  in  a  straight  line.  As  it  comes,  however, 
mthin  tho  iutluonco  of  the  magnet  .the  mag- 
nctic  portions  are  attracted  thereby  and  movo 
5°  toward  the  magnet,  which  is  so  placed  with  re¬ 
lation  to  tho  falling  material  tkatitennuot  bo 


attracted  entirely  to  the  magnet  before  gravity  . 
has  carried  it  past  In  other  words,  the  tra¬ 
jectory  of  the  falling  magnetic  snbstance  is  - 
altered,  it  moving  fora  portion  of  its  fall  in  a:  55 
lino  which  is  tho  resultant  of  the  two  forces— 
gravity  and  magnetism— acring  upon  it 
In  the  drawings,  Figure  1  represents,  partly  •  'j 
in  elevation,  partly  in  section,  a  simple  appo-f . 
ratiisforcarryingmyinvenrion  intoeffect  Fig.  .60 
2  shows  the  apparatus  submerged  in  water. 

To  any  suitable  support  or  frame-work  A  is 
attached  a  hopper,  B, -provided  with  ai  flap- 
valve.  4,  adjusted  by  screw  a,  for  regulating 
the  thicknessof  the  sheet  of  issuing  mnterial.  65 
•  A  magnet,  C,  is  supported  below  the  hopper  B 
in  any  suitable  way.  This  magnet  is  provided 
with  an  extended  polar  face,  c,ofaIength  equal 
to  tho  widthofthefeeding-oriliceofthehopper. 
Thepolarfacccistoonesideof  the  line  which  jo 
the  material  would  assume  by  force  of  gravity 
ill  falling  than  the  hopper.  This  magneto  is  • 
conuecteil  by  wires  1 2  to  a  battery,  generator, 
or  any  suitable  source  of  electricity. 

Beneath  the  hopper  and  magnet  is  placed  a  75 
bin  or  receptacle,  E,  having  a  partition,  c,  di; 
viding  it  into  twoparts,  tho  bin  being  so  placed 
that  tho  partition  is  nearlybeneath  thepoleo- 
that  is,  so  placed  that  if  continued  upwardly  it 
would  pass  between  the  polenud  tho  feeding-  80 
oriflee  of  the  hopper.  Instead  of  a  bin  or  bins  . 
being  used,  tills  partition  e  may  be  placed  di¬ 
rectly  upon  tho  floor.  ' 

Supposing  now  tho  hopper  B  to  be  filled 
with  material,  partly  magnetic,  partly  non-  85 
magnetic,  tho  material  in  falling  would  by 

a,-. ssaansaasSSe.'::: 

cling  to  the  pole  c  gravity  has  earned  them  ^ 

PBika<^ 

95  - 

- 

to  ono  side  or  the  other.  evident  ' 

Instead  of  electro  -  magnets,  it  is  e  i  e 
tliat,  if  desired,  permanent  magueis  maj  .  . 


(Ho  Modal.) 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PABK,  NEW  JEESET. 

brake  for  electromagnetic  motors. 


To  all  whom  ,t  mat/  concern  : 

Bo  it  known  Hint  I,  Thomas  a.  Edison,  or 
Menlo  Park,  m  tlio  conntr  or  Miilillcsox  and 
Smtoor New .lersoy,  bwWd  nml 
5  wefid  Improvement  in  Elcetro-Motore,  (Cano 
>>o.  20i;)  nml  I  i|o  hereby  ileclnrc  Hint  Hio 
rollownij;i.sn  full  ami  exact  «lescri|ition  ortlio 
same,  reference  being  bail  to  Hie  accompany. 

Jl'SK  clco>,7,  "lot?^.  especially  tor  acta- 
?i »  S.  R  r  11 18  vc,7  desirable  that 

tlie  rate  or  speed  or  the  actunteil  machine  be 

nnucr  control  of  the  oiwrator,  and  that  the 
■i simple, cirectnal, ami  easy 
or  application.  Hitherto  this  has  been  at- 
riUi'i,  •  °.|  -v  eontrolling  the  electric 

33?  “ 'f «  closing  it  in 
,  ar'-  „a  1,18  breaking  of  the  circuit 
Mriitla1.  °f  tl,c  contact-points,  and  onli- 
nantoeflects  oidy  starting  and  stopping  ortho 
itS^.-S’*  ‘,..cs  "ot  regulate  the  sjiced  or 

to  machine  while  ninning.  1  projwse  to  con¬ 
i’  XS  Slr''  °f  ",0  ,lri''c"  mnehino  without  1 

2225“?  ",2V,r,hy  ",e  mca,,s  more  tolly  ] 


1  hm-inaS.  1  m2i°. 1,10  mcal,s  moro  tolly 
tminancr  described  mid  claimed. 

I;'iK,lre  1  i8  a  P'»»  'iew  or 

sskkkk1  szzffixx 

?  to  same,  and  Fig.^a  front  view. 

«d,  Sr-V.S"";,b,c  electro-motor,  in  wliicli  It 
“  l“e  rotating  armature,  on  whose  shaft  is  a 
5r?g?“,ntor»  'M1011  wliicli  press  the  springs  or 
IS  tocomluctom'i *2  tl!  tbc'motor  CirC,,it  rr°‘" 
toretobt-r  T  is  ,ll.°  I'nliey  B, secured 


Uiereto' hvr  -s|‘?ft  T  18  11,0  pulley  B, secured 
S  n  -  o'""0"’ ,l,e  rricti0»  being  so  ml- 
arnl  n J,-  t ,,IC  I’nliey  nml  sliaft  shall  bo  held 
peril,"  ™, ‘"Kella-r  when  only  tho  resistance 
bat  n,nf  11  machine  is  to  bo  overcome, 
fered  ti,«T  •°,.,-LVer  a  £rcn,cr  resistance  is  of- 
toll;  J?,.fnc,.",,n  overcome  and  tho 

^n^rotato  within  the  pulley  without  rotat- 

**  togcUy  !m‘iin1,,‘ll-C’V  U  a  i,clt>  A>  ,ca',s  ,0  tUo 
attofaS1  C’  •seenred  to  tho  frame  of  tho 
Pollev  p  Upon  tlio  shaft  of  C  is  the 

lion  to  h’  rom  wI,ich  »  belt  transmits  tho  mo¬ 
no  tho  actuated  machine. 


or  „„?P°U  th?  nmler  ^o  of  tho  tabio  D.  or  to  « 
£  ho  pniloy  C,  tint  held  normtdly  tJZZnr 
•  « „ 

*  h?  Pnt  i.P011  too  periphery  of  the  wheel  C,  rei l 
"luting  its  speed,  tho  enrreut  to  the  motor  A 

'•  momingmiatrcctcd  ami  its  rotation  coutinned.  o 
't  A  switch,*,  is  nsed  for  breaking  or  closing  ' 
c  the  circni  t  to  the  motor.  To  the  stitch  is  ari 
e  Inched  a  lever,  L,  which  passes  to  tho  front  of 
S’  Hie  machine,  within  easy  reach  of  the  operator. 

-  Tlio  enrrent  passes  by  wire  1  across  the  switch  65 
0  •  when  closed,  as  shown,  throngh  tho  motor, 

1  and  out  by  wire  2,  or  vice  versa.  This  switch, 
t  may,  if  desired,  be  placed  npon  tho  rramc  or 
table  of  the  actuated  machine. 

)  The  form  or  brake  used  may  be  varied.  .For  jo 

r  instance,  it  may  bo  a  belt-tightener,  tho  belt  b 
■  being  normally  loose,  and  the  brake  arranged  - 

•  to  tighten  it,  so  that  it  will  lake  npon  the 

'  pnlloys  and  transmit  morion  from  one  to  tho  • 
other. 

Wbat  I  claim  is-  •  T 

1.  The  combination,  with  an  electro-motor, 
of  a  mechanical  brake,  adapted  to  control  the 
speed  of  tho  actuated  machine,  connected  to 
tho  motor  throogh  a  pulley  fastened  to  tho  So 
shaft  of  tho  motor  by  friction,  substantially  as  ' 
sot  forth. 

2.  Tlio  combination,  with  an  clectro-motor, 
of  a  brake  applied  to  the  main  driven  wheel 
and  controlling  tho  speed  of  snob  wheel,  but  85 
not  that  of  tho  motor,  substantially  as  set 

3.  The  combination,  with  an  electro-motor, 
of  a  friction-pnlloy  on  tho  rotating  shaft  of 
tho  motor  and  a  brake  applied  to  the  main  90 
driven  wheel  and  adapted  to  control  its  speed, 
substantially  as  set  forth. 

!  This  specification  signed  and  witnessed  this 
10th  day  of  March,  18S0. 

THOMAS  A.  EDISON. 

Witnesses: 

Wil  Cabman, 

C.  P.  Moit. 
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Patented  Aug.  3, 1880. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

ADDRESSING-MACHINE. 


lie  it  known  tliat  I,  Thomas  A.  Edison,  of 
Ucnlo  Park,  in  tlio  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  an  Jm- 
5  pnirenieut  in  Addressing-Machines,  (Case  No. 


131,)  of  which  the  following  is  a  specification. 

This  invention  is  made  for  addressing  news¬ 
papers  or  newspa|>cr-sli|is,  or  for  canceling  or 
narahoring  in  succession ;  and  it  consists  in  the 
re  combination,  with  a  strip  of  paper  perforated 
with  numerous  holes  to  form  the  letters  or 
numbers,  of  an  ink-pad  containing  a  limpid 
ink  and  a  pressor,  whereby  the  ink  is  forced 
through  the  holes  in  the  paper,  and  in  combi- 
15  nation  therewith  1  employ  a  lever  and  an  au¬ 
tomatic  device  for  movinga  rihhou-pa|ier  along 
progressively. 

In  the  drawings,  Figure  1  is  an  elevation, 
and  Fig.  g  is  a  vertical  section,  of  the  im- 
a  ptovcinent. 

The  pressor  «  has  ti|H>n  its  surface  a  pad,  b, 
containing  a  limpid  ink— such,  for  instance,  as 
that  described  in  my  Patent  No.  lSO,S57-and 
this  may  he  supplied  from  time  to  time  or  by 


The  stencil  is  of  paper,  and  instead  of  tin 
ink  passing  through  the  pores  of  the  |iapcr,0! 
through  holes  made  by  ciittingout  portionso 
the  material,  I  employ  a  piece  of  paper  bavin* 
>  punctures  or  needle-holes  inado  through  tin 
same  where  the  ink  is  to  mark, so  that  the  pa 


another.  The  fabric  of  the  paper  should 
35  be  ink-proof,  or  nearly  so,  in  order  that  it  may 
'  absorb  the  ink  and  bccomo  useless  by  the 
ink  hardening,  as  is  the  caso  where  the  paper 


ol-paper  is  below  the  inking-pad,  so  that  when 
1  the  article  to  bo  marked  is  laid  upon  the  bed 
'land  pressed  the  ink  will  pass  through  the 


c  u|Ktn  the  fnlcrnm  /  is  a  convenient  means 
for  holding  the  presscr  a  and  giving  the  im¬ 
pression.  A  spring,  ?,  is  adapted  to  raise  tho  45 
said  lerer,  and  a  guide-plate,  h,  isshownwitk 
a  slot  for  tho  lever  to  pass  through. 

The  perforated  or  stencil  paper  or  material 
e  is  shown  as  a  ribbon,  anil  this  is  wound  upon 
the  roller  or  dram  k,  passes  through  guides  n,  50 
and  is  drawn  off  progressively  and  moved 
nlong  by  the  rotation  of  tho  roller  m,  upon 
which  the  paper  is  wonnd. 

Tho  pawl  0,  extending  from  tho  lover  I  to  the 
ratchet-wheel  r,  is  shown  as  a  convenient  55 
means  for  moving  tho  paper  along;  but  this 
may  be  varied  to  snit  tho  length  or  character 
of  tho  ribbon. 

1  am  aware  that  paper  has  been  employed 
that  is  of  a  porons  texture  or  that  has  bceu  60 
rendered  porous  by  chemical  action,  ns  in  Let¬ 
ters  Fatcnt  No.  171, 7S0. 

I  am  also  aware  thnt  paper  has  been  perfo¬ 
rated  for  producing  patterns,  as  in  Letters 
Patent  No.  00, SCO.  6S 

I  am  also  aware  that  stencils  have  been  cat 
out  and  ink  forced  through  the  openings,  as  in  . 
Letters  Patent  No.  17,310.  .  . 

In  Letters  Patent  No.  1SC.733  a  device  simi¬ 
lar  to  the  present  is  set  forth;  but  "r  ™ 

invention  was  decided  in  my  favoi 


ority  of  70 


A  stencil  made  or  paper  that  is  pc 
with  small  holes  where  tho  ink  is  to . 
combination  with  a  l®l“n^"^'“I||f,{ 75 


behind  that  pad,  nsorfaccorbcdfor 
tii'o  material  to  bo  printed,  and  means,  sub¬ 
stantially  ns  described,  for  movingtko  stencil 
along  progressively,  asset  forth. 


mdcsciog 
>  fluid  col. 


full.  Upon  tho  proper  degree  of  vncuum  be¬ 
ing  attained  the  bulb  la  sealed  at  X  and  tbe 
tube  removed.  At  this  stage  the  mercury  tins 
risen  to  and  remains  at  xx — theheight  at  which 
atmospheric  pressure  sustains  a  column  of 
curyin  radio — the  mcicurycontacting  ail 
anil  passing  alillle  distance  above  theirends. 

The  columns  UC' should  lie  of  such  a  diam- 
ctcr  as  to  give  no  greater  resistance  to  the  cir¬ 
cuit  than  does  either  of  the  conductors  c  &  " 
or  3.  ’ "" 

For  high  candle-power  incandescent  lamp 
this  arrangement  makes  a  very  reliable  and 
durable  seal,  obviating  any  danger  there  may 
be  of  seal-breakage  arising  from  difference  o'f 
expansion  coefficient  likely  to  exist  where  a 
large  metallic  conductor  is  scaled  directlv  to 
or  in  glass.  For  such  reason,  in  large  lamps, 
this  method  may  prove  preferable  to  that  of 
scaling  direct,  as  shown  in  some  of  mv  prior 
S  applications. 


forming  both  apart  of  the  circuit  am! 'the  lien 
metier1  seal  to  the  lamp,  substantially  as  «t 

2.  The  combination,  with  the  incandescing 
,  conductor  nnd  the  fluid  columns, of  reservoin 

connected  to  tho  source  of  electricity,  and  into 
which  the  columns  dip  for  tho  maintenanreof 
the  column  and  the  completion  of  the  circuit 
therethrough,  substantially  ns  set  forth. 

3.  The  combination,  with  an  electric  lamp, 
■  of  the  stand  or  support  therefor,  consisting.!? 

an  "'suint'ng  base  and  top  connected  by  ad- 
jnMnbJe  wtnmlanl.s,  substantially  as  set  forth. 

I  Tins  sjwciflcation  signed  and  witnessed this 
Jth  (lit y  of  .lime.  18SO. 

THOMAS  A.  EDISO.V. 


JHo  Hodel.) 


No.  238,098. 


T.  A.  EDISON  &  E.  H.  JOHNSON 
Magneto  Signal  Apparatus. 

Patented  Feb.  22,  1881. 
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United  States  Patent  Office. 


THOMAS  A.  EDISON  AND  EDWAltD  H.  JOHNSON,  OF  MENLO  PAKK,  N.  J. 

MAGNETO  SIGNAL  APPARATUS. 


To  all  tclinm  it  may  concern : 

He  it  known  Unit  we,  Tiiojias  A.  Edison 
anil  Edward  II.  Johnson,  of -Menlo  Park,  in 
llio  comity  of  Middlesex  ami  Stale  of  New 
5  Jersey,  lave  invented  a  new  and  useful  Mag¬ 
neto  Signal  Apparatus;  and  wo  do  hereby  de¬ 
scription  of  the  same,  reference  being  had  to 
the  accompanying  drawings,  and  to  the  letters 
io  of  reference  marked  thereon. 

Magneto-electric  machines  as  signal  appa¬ 
ratus  arc  often  used  in  such  relation  to  other 
devices  that  it  is  desirable  that  they  should  be 
cutout  of  circuit  when  notin  use,  being  thrown 
15  into  the  circuit  only  when  in  use. 

It  is  often  dcsirablo  that  they  should, 
out  any  change  at  the  timo  of  use,  bo  callable 
of  giving  twodistinctsignnls — as,foriustance, 
a  continuous  ring  and  an  intermittent  ring, 
ro  indicating  two  distinct  wants  or  0|>e rations  or 
things.  The  accomplishment  of  both  these 
results  in  one  organization  is  tho  object  of  this 
iuveutiou.  The  arrangement  for  accomplish¬ 
ing  generally  tho  first  result  above  noted  is 
s;  not  herein  claimed,  per  at,  ns  such  is  the  sub¬ 
ject  of  a  prior  application  for  a  patent  made 
by  ns  jointly ;  but  such  is  claimed  herciu  only 
in  connection  with  tho  other  novel  arrange¬ 
ments,  by  which  both  results  in  ono  instru- 
30  meut  are  rendered  practicable. 

In  carryingthe  invention  into  effect  a  shunt- 
circuit  is  formed  around  the  magneto  machino 
or  generator,  connected  to  the  main  circuit 
upon  each  side  of  the  generator,  a  portion  of 
33  Which  circuit  is  a  contact  spring  or  lever,  tak¬ 
ing  against  an  anvil  or  contact-point.  Tho 
actuating  lmndlu  or  pulley  is  attached  to  - 
sleeve  which  is  loose  u|>on  tho  main  drivii.„ 
shaft,  but  secured  thereto  by  a  pin  on  tho  shaft 
to  taking  in  a  triangular  opening  or  slot  in  tho 
sido  of  tho  sleeve.  U|>on  tho  inner  end  of  the 
slecvo  is  a  disk,  which  takes  against  a  rod 
whose  other  end  bears  against  the  contact 
spring  or  lever.  Tho  force  of  tho  contact- 
15  spring,  or  that  of  a  special  spring,  is  used  to 
normally  hold  the  rod  pushed  against  the  disk, 
so  that  tho  sleevo  is  ns  far  out  on  tho  shall  as 
tho  slot  and  pin  permit,  in  which  condition 
tho  spring  impinges  on  tho  anvil  or  coutact- 
1°  Point, closingtheshnnt-circnit,thuspractically  j 
enttiug  the  generator  out  of  circuit.  Upon  ro¬ 
tation  tho  slcovo  turns  loosely  upon  tho  shaft 


when  sleerc  and  shaft  turn  together.  The  slot 
being  triangular-  causes  the  carrying  inwanl  , 


of  thcsleeveand  disk,  pnshingtbe  rod  against 
the  contact-leverorspriug, causing  it  to  leave 
the  contact-point  or  anvil,  breaking  thereby 
the  shunt  or  short  circuit,  compelling  the  cur¬ 
rent  from  the  generator  to  traverse  the  main 
circuit.  Upon  cessation  of  use  the  parts  re¬ 
turn  to  their  normal  position,  closing  the  shunt 
or  short  circuit.  By  the  arraugement  thus  de¬ 
scribed  the  first  of  tho  objects  noted  isnceoin- 


To  accomplish  tbesecond  object  theamroge- 
ment  noted  is  modified,  ns  follows : 

The  contact-spring  referred  to  is  madewitb 
twist  about  its  center,  so  as  to  be  capable 
of  motion  ineitbcrdirection.  To  it  is  attached  ; 
directly  the  pin  which  takes  against  the  disk 


sleeve.  In  theinnerfaceofthedisk 

_  „ _ is  cut,  extending  partly  around  tho 

disk,  and  whose  outer  edge  normally  is  out  of 
tho  path  or  tho  pin.  Ono  end  or  this  groove .; 
is  broadened  somewhat  by  its  outer  edge  be¬ 
ing  carried  by  an  easy  curve  into  the  path  of 
the  pin.  At  both  ends  the  descent  from  the 
face  of  tho  disk  to  tho  bottomof  tho  groove  is 
by  an  incline,  so  that  tho  pin  may  enter  or  f 
emerge  from  the  groove  without  jar.  As  be¬ 
fore  stated,  the  groove  extends  only  partially 
around  the  face  of  tho  disk,  leaving  a  “  land” 
of  tho  normal  plane  oHhe  disk  bctwecnjhe  ^ 
ends  of  the  groove.  ”  ‘1“  “ 


_ _  _  _  .be  turned  S 

in  the  direction  of  the  narrow  cud  of  tho 
groove,  tho  piu  takes  against  the  face  of  the 
■  ■  —lido  of  the  groove  and  is  simply 
1,  breaking  the  ^  g 

carrcut  to  be  sent  upon  the  Hue,  and  a  con¬ 
tinuous  signal  to  bo  made-say  a  continuous 
ringing  of  a  bell.  If,  however,  tho  sleeve  to 
turned  in  the  opposito  direction,  the  pin  is  hit 
by  tho  outer  edge  of  the  broadened  end  of  the  9 
groove  and  carried  inward  s hgb tly,  tho  pin 
thtiuw  in  the  groove, leaving  the  shunt  closed 
the  pin  is  in  the  groove,  the  pm  to- 
inward,  and  the  shunt  consequently 

that  an  intermittent  signal,  orasgnalcc 

5K?  °f,fZtSm  ofTheg^-S 
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SPECIFICATION  forming  part  of  Letter.  Patent  So.  236,863,  dated  March  IB, 


s'- 


To  alt  idiom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edisox,  U1 
Menlo  Park,  in  the  comity  of  Middlesex  and 
Stato  of  New  Jersey,  have  invented  a  newnnd 
5  useful  Method  of  Manufacturing  Carbons  for 
Electric  Lamps;  and  I  do  hereby  declare  that , 
the  following  is  a  full  and  exact  description  of 
the  same,  reference  being  had  to  the  accom- 
panyiug  drawings,  and  to  the  letters  of  refer- 
10  enee  marked  thereon. 

In  other  applications  for  patents  by  me 
made  has  been  sot  out  the  necessity,  in  electric 
lamps  lighting  by  incandescence,  of  carbons  of 
high  resistance  in  small  bulk,  nnd  of  little  or 
‘5  |10  tendency  to  disintegration  niton  being 
highly  heated;  nnd, further,  that  simplo  wood 
carlmiis  of  unchanged  structural  condition 
possess  these  qualities. 

Tlie  invention  in  the  present  easo  relates  to 
m  a  method  of  iminufiietiiriiigsuch  carbons. 

As  is  well  known,  l  ordinarily  use  ill  i 
laui|is  an  incandescing  inatcrini  of  very  sm 
cross-section,  often  a  mere  filament.  This 
edentates  a  broadening  or  thickening  at  the 
!3  ends,  in  order  to  niTonl  good  contact  with  the 
clamps  used.  A  block  of  wood  is  taken  and 
cut  or  formed  so  that  itscciitcrshnlikeaweb, 
hounded  at  thosidcs  by  thicker  portions.  The 
gram  of  the  wood  is  from  side  to  side,  and  the 
3°  thickness  of  the  web  is  about  the  desired 
breadth  of  the  carbon.  From  the  block  so 
fashioned  pieces  whoso  width  approximates 
the  desired  thickness  of  tbo  carbon  are  split. 
Shaved,  or  cut  off.  These  pieces  are  then  saf- 
35  flciently  softened  by  moisture  and  heat  so  as 
lo  be  bent  into  a  circular  or  horseshooor  oval 
form,  anil  they  are  retained  in  such  sbapoina 
proper  cnrbonizing-flask  and  carbonized. 

In  tlie  drawings,  Figure  2  represents  a  block 
4«  formed  as  before  described;  Fig.  1,  a  pieco 


split,  cut,  or  shared  therefrom;  anil 
the  same  after  carbonization. 

A  is  tbo  web  of  the  block,  the  center 
block  being  reduced  in  thickness,  wl 


- left  broad  or  thickened  fo 

cning  to  the  clamps.  This  block  is  spli 
or  shaved  into  pieces,  like  Fig.  2,  wbi 
then  bent  into  shape  shown  in  Fig.  3,  c 
any  cither  desirable  shape,  and  then  carb 


while  in  such  forms.  Tho  re _ _  .. . 

with  broadened  ends  for  clamping,  n 
with  itself,  and  which  is  porous,  struct 
unaltered,  of  high  resistance,  and  wi°  - 


m  tendency  to  disintegration  nndci 


.. .  evident  that  the  block  shown  in 
could  he  made  of  disintegrated  fiber, 
palp,  papier-nfnchfi,  &c.,  by  powerful 
—  ‘he  individual  carbons  then  < 
block;  but  in  practice  I  sofa 


make  the  block  and  resultant  carl 

wood. 

What  1  claim  is— 

1.  The  method  of  forming  carbons  fo: 


trie  lamps,  which  consists  in  shaping  a 
described,  then  cutting,  spli 
.  into  straight  pieces,  adapte 

imple  carbons,  then  1m  ii  Im  i  cli  piece 


tho  desired  form  and  carbonizing  in  snch 
substantially  as  described. 

2.  The  block  for  the  manat... - 
for  electric  lamps,  consisting  of 


reb  and  thickened  or  broadened  ends 
antially  as  described.  . 

This  specification  signed  and  witnesses 
Hth  day  of  April,  1SS0. 


’THOMAS  A.  EDISC 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PAltK,  NEW  JERSEY 

TREATING  CARBONS  FOR  ELECTRIC  LAMPS. 

SPECIFICATION  forming  part  of  Letter.  Patent  Ho.  239,148,  dated  March  22, 1881 
AppUnltolMOrUkrXUtsa  (Xiaafel) 


ill  ichom  it  null/  concern: 
e  it  known  that  I, Thomas  A.  Edison,  of 

110  Park,  in  the  county  or  Middlesex  null 
c  of  New  Jersey,  have  iovontctlancironil 

111  Mcthoil  of  Ti eating  Incandescing  Con- 
lots  for  Electric  Lamps;  anti  I  tlo  hereby 
are  that  the  following  is  a  full  anil  exact 


method  by  which  the  hydrogen  may  I 
moved,  which  is  accomplished  as  fol 
Chlorine  gas,  or  6ome  gas  which  con 
readily  with  hydrogrn,  bat  not  with  cj 
is  passed  through  the  flask  while  the  ss 
heated.  The  chloritio  unites  with  the  1 
gen,  insnritig  its  rei 


d.  the  process  of  carhonizah'oi 


(Ho  Hodel.) 


T.  A.  EDISON. 


Inoandesoing 
No.  239.149. 


2, 


Electrio  Lamp. 

Patented  March  22, 1881. 


United  States  Patent  Office. 


TUOMAS  A.  EDISON,  OF  MENLO  PABK,  NEW  JERSEY. 

INCANDESCING  ELECTRIC  LAMP. 

SPECIFICATION  forming  put  of  Lett*™  Potent  No.  238,148,  d^d  Much  22,  1881 
•lpptte.Ua,  aw  Dumber  Ulan.  (Vo  Bedel) 

rV“it'fknown  "batX'^oMAS  A.  Edison,  of  a«^ri“o“c  t^v  te^^i!?p^8otn,c,ed 
aSaofV^l  *  T  1,10  TUty-°C  MiddIcscx  and  tional  view  of  tlie  interior  glass  stem.  °  ^ 

<  State  of  >ew  Jersey*,  have  invented  a  now  anti  Tlie  dotted  lines  in  Fi<?  » Lw #»... 

5  Si  .1 nm?  I*?0?1  ini  In9,n!desci,l,ff  Electric  strnction  of  the  bulbs,  as  patented  by  me  in 
So  ’iS  n  f„ll<m,  l‘e^l’ye<  <7:  nro-  ‘  l31  th?  r?*'  ,Iie  above-mentioned  Patent  No.  230,255. 
“"'"S 'V*V,n  "”'.1  «*“<*  /loscnplion  of  Uio  A  is  the  exterior  globe,  and  0  the  foterior 
inrdronw!,  bfi l«g  JumUo  tto  accompany-  glass  stem,  tbrongb  which  the  wiresl2of  the 

10  markwl  t  ere’™  '°  1 10  ct,crs  of  rcfl‘rcn“  circuit  pass,  being  sealed  in  the  glass  where 
i  ,  .  •  ,  they  pass  through  it,  and  terminating  in  the 

J? hm.1.  „  re-' la.tCS  .,01  ,"Cnn:Iescont  d“-  d:ln,ps  C,  Which  hold  the  carbon  B.  At  d  a 
me  lamps,  nml  s  intended  ns  on  improvement  bnib  is  blown  on  the  stem,  depressed  or  hoi- 
form  shown  m  Letters  Patent  No.  lowed  ont ate.  At  D  D  an  enlargement  is 
.r  ilTti’  i  tM'  .to  m®  20» 18S0*  also  blown  on  the  glass  j  but  while  the  glass 

5  hi  tlio  lamp  described  in  the  above  patent  is  soft  it  is  flattened  down,  and  forms  tbepro- 
,  glass  stem  through  which  the  wires  pass  jeclion  or  ring  of  glass  shown.  It  is  of  the  i 
has  a  round  bulb  at  tho  top,  in  wbicb  the  wires  same  width  as  the  lower  part  of  the  globe  A, 

~  JIT?  scaled,  and  n  round  enlargement  below  which  they  support,  and  to  which  they  are 
juis  bulb,  which  supports  the  exterior  globe  of  hermetically  sealed. 

Jo  tue  lamp.  The  interior  of  this  globe  being  a  trndersomecircom8tauces,andforsoinepnr* 
ucunm,  while  the  interior  of  the  iusido  stem  poses,  this  form  possesses  considerable  ad- 
is  tilled  with  air,  a  considerable  pressure  is  van  logos  over  the  form  before  patented  by 
exerted  on  the  inner  surface  of  the  upper  bulb,  me,  inasmuch  as  the  bolb  d  is  less  liable  to 
„  aud  l,,ls  pressure  is  exerted  on  the  weakest  breakage,  and  a  better  support  is  afforded  for 
part — a  concave  surface.  Therefore,  in  my  the  globe  by  the  projection  D  D. 
present  invention,  I  make  this  bulb  with  a  de.  What  I  claim  is- 

pression  in  its  top,  so  Hint  tlio  atmospheric  I.  lDaniDCandescingeiectricIamp,tliesnp- 
prcssuro  is  exerted  on  n  convex  surface,  which  porting-ncck  formed  with  n  concavity  at  the 
•9  less  likely  to  bo  injured  thereby.  point  where  the  leading  wires  pass  through 

3°  In  souio  cases,  instead  ofn  hallow  spherical  and  are  sealed  therein,  substantially  as  set 
enlargement  of  tlio  stem  ns  n  support  to  the  forth.  .  ; 

glolw,  it  may  bo  dcsimblo  to  use  n  solid  pro-  2.  The  enpportiug-ncck  formed  With  asohd 
jectiuu  extending  from  the  sides  of  tho  stem  glass  projection,  to  and  npon  which  the  in- ; 
as  a  support  for  the  globe,  and  to  which  the  closing-globe  is  supported  and  sealed,  snb- 
h  globe  is  sealed.  r-  stantially  as  set  forth.  ^ 

%  iircsciit  invention,  then,  consists,  first,  This  specification  signed  and  witnessed  this 
■a  constructing  tho  upper  bulb  with  n  cou-  3d  day  of  December,  1880.  - 

«nty  or  depression  in  its  top;  and,  second,  THOS.  A.  EDISON. 

“  snpport  for  tho  globe  formed  of  n  projec- 
lion  extending  laterally  from  tho  stem  and  Witness^: 
forming  a  part  thereof.  S.W.  Seely,  . 

in  tho  accompanying  drawings,  Figure  1  is  S.D.  Morr. 


(Model.) 


T.  A.  EDISON. 

Eleotrio  Lamp. 

Patented  March  22, 1881. 


cibn.  CL.&cLaaoh 


United  States  Patent  Office. 

THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


Toalltrhom  it  may  concern:  sistance  and  radiating-surfaco  of  the  Incan- 

Re  it  known  that  I,  Thomas  A.  Edisox,  or  descingcondnctorof  the  standard  lampof  the 
Menlo  Park,  hi  tho  county  or  Middlesex  and  system.  A -single  circnit-breakcr  is  provided 
Stato  of  New  Jersey,  have  invented  a  new  for  both  lamps,  in  order  that  both  shall  be 
5  and  useful  Improvement  in  Electric  Lamps;  tnmed  off  or  on  simnltaneonsly.  When  de-  5? 
and  I  do  hereby  declare  tlmt  tho  following  is  sirable,  the  two  lamps  may  be  arranged  in 
n  full  anil  exact  description  of  tho  same,  refer-  one  holder,  which  may  form  a  bracket,  or  may 
cnee  being  had  to  the  necompnnyingdrawings,  form  a  section  of  a  group  of  lamps  or  of  n 
and  to  tho  letters  of  reference  marked  thereon,  chandelier. 

10  In  a  system  of  clcctrio  lighting  such  os  pro-  In  tho  drawings.  Figaro  1  is  a  diagram  fio 
posed  by  me,  in  which  separate  electric  lamps  showing  0110  standard  lamp  and  two  half¬ 
devoid  of  regulating  devices  nra  used  at  tho  lamps  ill  derived  circuits  from  the  same  main 
places  ofconsumplion.thocntiroregolation  for  conductor.  Fig.  2  is  a  view  of  two  half-lamps 
all  the  lamps  being  performed  at  the  central  arranged  In  one  holder,  and  Fig.  3  isadia- 
i$  station,  os  with  water  or  gas  supply,  it  Is  csson-  gram  showing  tho  connections  in  such  holder.  65 
tial  that  n  constant  electro-motive  force  or  C  C'nro  the  maincoudnctorsleadingtonnd 
pressure  be  maintained;  and  as  in  such  as.vs-  from  any  suitable  source  of  electric  energy  at 
tem  the  lamps  are  arranged  upon  U10  multiple-  tho  central  station.  In  the  multiple  nrc  1 
arc  or  derived-circuit  system,  it  is  essential  thereto  is  a  lamp,' A,  or  standard  resistance 
30  that  there  should  be  n  certain  standard  resist-  nnd  radiating-surface.  In  tho  multiple  nrc  2  70 
ancc  in  each  derived  circuit.  This  has  been  nro  tho  two  lamps  B  B,  each  of  which  has 
attained  byplaciiigoiiolampofsiichstamlanl  just  one-half  the  radiating-surface  nnd  one- 
resistance  in  each  derived  circuit.  half  the  resistance  of  A.  One  circuit-breaker, 

It  isdcsimblotbntnll  lamps  used  should  be  h,  is  provided,  controlling  the  circuit  tkrongli 
>5  of  equal  lighting  value,  each  giving  a  certain  both  lamps.  As  a  consequence,  with  a  uni-  75 
standard  amount  of  light.  This  has  been  at-  form  standard  electro-motive  force  or  pressure, 
tained  by  giving  each  n  certain  definite  or  each  of  theso  lamps  will  give  one-half  the  light 
standard  amount  of  radiating-surface.  Or-  which  A  would  give. 

dinarily  this  mdinting-snrfuce  has  been  that  If  it  is  desired  to  increase  the  number,  there 
30  Which,  with  tho  standard  pressure  or  electro-  should  be  tho  same  proportion  between  the  So 
motive  force  nml  tho  standard  resistance,  number  used  and  the  standard  resistance  and 
should  givo  n  light  eqnal  to  sixteen  candles,  radiating-surface. 

Sometimes,  however,  it  is  desirable  in  sonio  For  two,  three,  or  more  lamps,  a  suitable 
Part  or  the  system  to  use  lamps  which  each  holder,  F,  of  insulating  material,  is  made, 

33  give  a  much  less  ninouut  or  light— for  in-  sockets  S  being  made  therein  for  each  lamp.  85 
stance,  in  chandeliers,  where  it  is  desired  to  In  each  socket  metallic  condncting-plates  are 
divido  the  total  amount  of  light  produced  placed  on  opposite  sides,  axedd  d‘,  for  form- 
among  a  larger  number  of  lamps  than  ordi-  ing'contnct  with  metal  slips  or  pieces  on  tho 
aary— that  is,  that  tho  light  of  one  (say  stand-  necks  of  the  lamps.  Tho  srwket  may  be  pro- 
<0  ard  sixteen-candle)  lamp  bo  divided  between  vided  with  a  plain  orseww-threaded  aperture,  93 
two,  three,  or  four  lamps,  each  of  eight,  flvo  E,  by  which  it  may  beattached  to  tho  wall  as 
and  one-third,  or  four  candle  power,  respect-  a  bracket,  or  to  a  framing,  so  that  it  may  con- 
ively.  To  attain  this  is  tho  object  of  this  in-  stituto  a  portion  of  a  group  of  lamps  or  or  a 
mention,  which  is  carried  into  effect  in  tho  fol-  chandelier.  _  Upon  the  socket  is  a  circuit- 
43  lowing  way,  taking  for  exnmplo  tho  snbstitn-  breaker  consisting  of  a  metallic  93 

tion  of  two  lamps  for  0110  in  a  derived  circuit,  cured  in  a  scat.  A,  and  which  may 
In  a  derived  circuit  are  placed  two  lamps,  to  impinge  upon  or  bo  cleared  from  contact 
“tek  being  carefully  provided  with  an  incan-  with  a  metal  block,  e.  -  ,  . . 

descing  conductor  of  one-half  tho  resistance  Tho  conductor  ^  losses  through  c  c- to  e, 

Jo  and  one-half  tho  radiating-surfaco  of  tho  re-  and  tho  conductor  O' through  d  d  tothe  metal  «oo 


(Ho  Model.) 


T.  A.  EDISON. 

Method  of  Forming  Enlarged  Ends  on  Carbon  Filaments. 
No.  239,151.  •  Patented  March  22, 1881. 
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THOMAS  A.  EDISON,  OF  MENLO  FAKE,  NEW  JEK3EV. 
METHOD  OF  FORMING  ENLARGED  ENDS  ON  CARBON  FILAMENTS. 

SPECIFICATION  forming  port  of  Lotto*  Potent  No.  230,151,  doted  Kerch  21 


To  all  iciom  it  may  concent : 

Do  it  knoirit  Unit  I,  Thomas  A.  Edison, of 
Menlo  Park,  in  the  comity  of  Middlesex  and 
State  of  New  Jersey, Imre  inrented  a  new  ni  ' 
3  nscfnl  Method  of  Forming  Enlarged  Ends . 
Carbon  Filaments;  and  I  do  hereby  declare 
that  the  following  in  n  full  and  exact  descrip¬ 
tion  of  the  same,  reference  being  bail  to  tbo 
accompanying  drawing,  and  to  the  letters  of 
in  reference  market  thereon. 

As  hitherto  explained  in  various  applica¬ 
tions  for  patents  by  inc  mndc  and  now  on  flic, 
very  dcsimblo  carbons  for  incandescent  elec¬ 
tric  lamps  may  be  made  of  various  vegetable 
13  fibrous  snbstunccs.  As  the  body  or  illnminat- 
ing  portion  of  such  carbons  is  excccdinglv 
small— a  mere  filament  or  thread-like  body— ft 
isneccssary  that  they  bo  provided  with  ends 
greatly  enlarged,  In  order  to  afford  a  good 
jo  electrical  contact  with  tbo  clamps  in  which 
they  arc  secured.  With  soino  materials. such 
as  paper,  wood,  bamboo,  &c.,  it  is  possible  to 
make  these  enlarged  cuds  integral  with  and  n 
part  or  thecarbo  u  itself,  by  suitably  shaplngtho 
>5  material  prior  to  carbonization.  Other  fibers, 
however— such,  for  instance,  as  “monkcj-- 
bast”— are  simple  filaments,  and  tbo  enlarged 
ends  have  to  bo  built  upon  them.  In  prior 
applications  I  have  disclosed  several  methods 
P>  of  accomplishing  this. 

Tbo  object  or  this  invention  is  to  furnish 
another  method  anil  means  for  making  the 
necessary  enlarged  ends,  and  to  that  end  it 
consists  in  the  features  more  iiarticulaily  here- 
IS  matter  described  and  claimed. 

In  carrying  the  invention  into  effect,  a  car- 
non  is  so  attached  to  electrical  conductors 
that  n  current  strait  lie  passed  only  through 
the  jiortioii  or  jiortioiis  which  it  is  desired  to 
0  enlarge.  It  is  then  placed  in  a  glass  globe  or 
receiver  having  a  small  openiug  in  its  top. 
Wincctcd  with  the  globe  nro  means  for  gener¬ 
ating  and  passing  into  tlio  globo  a  stream  of 
.  “Tdrocarboii  vajior  capable  of  decomposition 
s  “Pdcr  high  beat.  In  the  electrical  circuit  are 
resistances,  by  which  is  regulated  tbo 
Pressure  of  the  current  passing  through  tbo 
carbon.  A  shunt  is  arranged  with  a  galvn- 
0  “°mclcr  0,1,1  resistances,  so  that  the  amount  of 
current  passing  through  the  carbon  may  bo 
regulated.  Tlie  vajwr  in  allowed  to  \kiss  \ 


through  llie  globo  until  all  tlio  air  tberelu  U 
displaced,  tbo  excess  of  vapor  being  burued  at 
tbo  ojiening  in  tbo  top  of  tbe  globe.  Tbo  cir¬ 
cuit  being  closed,  tbe  portions  of  tbe  carbon  5? 
through  which  it  passes  arc  heated  thereby 
to  iucandesccuce,  decomposing  tbe  vapor  con- 
tiguous  thereto,  with  the  result  that  the  car¬ 
bon  therefrom  is  deposited  upon  tbe  heated 
portion  of  the  corn!  actor.  The  process  is  kept  So 
up  nntil  the  portions  referred  to  are  sufficiently 
enlarged. 

In  the  drawing  is  shown  an  arrangement 
of  means  well  calculated  to  cany  into  effect 
the  invention,  although  tho  invention  is  not  65 


limited  to  tbeemploymentof  the  precise  1 
therein  illustrated. 

II  is  the  glass  globe  or  bolder,  having  aper- 
"  ia  its  top,  while  the  bottom  thcreofis 


IS  securcu  in  lemporary  cramps  o  m',01 
which  a  is  connected  to  conductor  1,  and  a' to 
conductor  2,  of  a  circuit  of  any  snitable  source 
of  electricity,  while  the  clamp  D  connects  both  75 
limbs  of  tho  carbon,  so  that  the  circuit  is  rib 
I  it  B  o'  2.  The  distuuco  between  B,  a,  and  o' 
is  equal  to  the  |iortion  of  the  carbon  which  If 
is  desired  to  enlarge. 

V  is  a  water-reservoir,  in  which  is  a  tank,  T,  80 
for  containing  a  carbon  compound  callable  of 
vaporization  under  moderate  beat.  From  it 
pipe,;,  leads  to  and  communicates  with  H. 

F  is  a  steam-pipe  having  a  branch,;',  lead¬ 
ing  into  V,  and  another  leading  into  tbo  jacket  85 
J  nround  ;.  Steam  being  admitted  thereto 
‘  ‘  tho  water  in  V,  causing  the  vaporization 

...  .-o  compound  in  T,  while  the  steam  in 
'jacket  J  heats;  to  a  degree  preventing  con- 


K  is  an  adjustable  resistance  placed  in  cue 
brunch  of  the  circuit,  so  thnt  tho  electro-mo¬ 
tive  force  or  pressure  of  the  current  passing 


Intcd. 


G  is  a  galvanometer,  and  K'  an  adjustable 
isistnuce  in  a  derived  circuit  to  1 2,  forming 


derived  circuit  to  1 2,  forming 

. . „  tlio  carbon,  so  that  tho  amount  of 

current  passing  thereto  may  bo  indicated  and 
regulated.  11 

Tbe  parts  being  in  position,  tho  vapor  from 
- - — --1.  jjf  t|ie  surplus  burning  ato 


T  passes  through  H 


xVI/x 


T.  A.  EDISON. 

System  of  Eleotrio  Lighting. 


Patented  March  22, 1881. 


aMxao.  CL-  §>cUmp\ 


United  States  Patent  Office. 


TUOMAS  A.  EDISON,  OF  MENU)  PARK,  NEW  JERSEY. 

SYSTEM  OF  ELECTRIC  LIQHTINQ. 

SPECIFICATION  forming  part  of  Letter.  Patent  Ho.  230,162,  dated  Kerch  22,  1881. 


Toallichom  it  may  concern: 


5  rii.^?  nnD.|  Ir ' Cmf  '!•  11  ^»t«nwofEIeclnc  tract  the  armatures,  and  the  lamp-circuits  are 
Wl‘?7i  a?'!l  T?nSl,lt-,on  1  umj  1,0  hcrvhy  b"*en  so  long  as  the  key  is  deposed. 

uecian.  fi.nf  ti,.»  r..n„W|Ii;r  a  f|1||  aut|  cxact  I  *  *  •  *  1 


description  or  the  same,  reference  being  bad 
to  the  accompanying  drawing,  and  to  the  let- 
10  ten*  of  reference  marked  thereon. 

The  object  of  this  invention  is  to  furnish 
means  for  controlling  a  large  number  of  lamps 
°r other  electric  devices  whoso  curreut  is  aup- 
pued  from  a  cn  cu  it  trlj  icb  su  ppl  ies  oilier  devices 
15  witboal  interference  with  these  latter  other  de¬ 
vice.  r  or  instance,  from  the  distributing  con- 
doctorsor  mains  supply  ing  t lie  current  for  a  dis¬ 
trict,  conductors  may  lend  to  n  lurge  number  of 
street-lumps  which  it  is  desired  to  light  and  ex- 
”  tingundi  at  certain  hours  from  the  central  stn- 
bon  without  interference  with  the  main  eireait. 
Tbis  is  accomplished  by  the  means  shown  in 
be  drawing,  lit  which  U  S  is  the  central  sta- 
ion,  such  us  described  in  prior  applications 
>5  «y  inc  made,  from  which  lead  thu  distributing 
eoudnclora  or  mains  1 11.  From  tlieso  latter 
«?i  °r  multiple-arc  circuits  5  and  fi,  7 

and  8,  D  anil  10, 11  and  12,  to  lamps  L 1/  L"  I/", 
„  .j"0*0  number  may  he  greater  or  less,  as  de- 
3  l,r  ,,IC-<C  branch  circuits  is  in- 

letposcd,  so  as  to  form  a  part  or  tho  eireait, 
an  annatiire-iever,  as  m  in’  in"  m'".  From  the 
wnlral  station  leuds  a  circuit,  3  J,  eoutrolled 
a,  -ey,  K,  iu  which  circuit,  at  each  lamp,  is 
•a  electro  magnet,  as  M  M<  M"  31"'. 

Lnnjl.i  TV 11,0  lmiltip!e-arc  circuits  to  tho 
in!i  i  ca<  through  tlie  hack  stops  of  tiicurmn- 
'e-levers.  Then, soIungaskf-yKheopen, the 


rosea  so  long  as  the  key  is  depres 
It  is  evident  that  the  !nmpcircn.„  „  45 
carried  to  the  front  stops  and  tho  closing  of 
tho  circuit  3  -1  used  to  light  the  lamps;  bat  I 
prefer  tho  nnuugemont  shown,  as  being  more 
reliable,  the  magnets  being  so  constructed  as 
to  require  but  a  small  current  to  hold  them  50 
closed. 

It  is  niso  evident  that  the  circuit  34  may  ho 
controlled  by  n  clock,  and  that  a  scries  of 
clocks  placed  ill  multiple  arcs  may  replace  the 
lamps  and  he  governed  by  the  prime  clock  at  55 
tho  central  station,  and,  further,  that  many 
other  forms  of  electrical  devices,  of  which  the 
’nips  LI/  L"  1/"  are  only  a  type,  may  bo 
led  and  controlled,  ns  here  shown. 

What  I  claim  is —  £0 

Tho  combination,  with  a  main  circuit  and 


branch  or  multiplo-nrcci renits, nnd  translating 
devices  ill  the  latter,  of  a  coutrolliog-circait 
id  devices  therein  controlling  or  governing 
c  circuits  through  tho  translating  devices,  65 


means  in  the  controlliug-circnit  for  ca 
ng,  nt  will,  the  controlling  or  governing  de- 
,-ices  therein  to  operate,  substantially  as  set 
forth. 

‘  and  witnessed  this  70 


Witnesses: 

Ciias.  Batchelob, 
Wit.  Cabman. 


SPECIFICATION  forming  part  of 


T.  A.  EDISON. 

Relay  for  Telegraphs. 

Patented  March  22, 1881. 


Jnuenior; 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OP  MENLO  PARK,  NEW  JERSEY. 

RELAY  FOR  TELEGRAPHS. 

SPECIFICATION  forming  part  of  Letter!  Patent  No.  230,154,  dated  March  23,  1881. 


To  all  tchom  it  may  concern:  R  is  the  relay-magnet  in  tho  line-circuit,  a 

lie  it  known  tiint  I,  Tnoius  A.  Edison,  of  A  its  armature-lover,  which  is  pivoted  ntx,  a 
Menlo  I’urk,  in  the  county  of  Middlesex  nui!  1ms  nttnehed  to  its  other  end  the  metal  piece-. 
State  of  New  Jersey,  have  invented  a  new  and  the  top  of  which  is  square  or  oblong  and  tho 
5  useful  Improvement  in  Telegraph  Apparatus;  lower  part  curved,  ns  shown  in  the  drawing, 
and  I  tlo  hereby  declare  that  the  following  is  When  tho  main  circuit  is  closed  through  R. 
a  full  and  exact  description  of  the  same,  refer-  the  armature  A  is  attracted  and  polled  (low*-' 
onco  being  had  to  tho  accompanying  drawing,  so  that  tho  piece  a  is  pressed  against  the  rcsii 
and  to  tho  letters  of  reference  marked  thereon,  ituco  p,  which,  being  flexible,  is  pressed  dot 
to  The  object  of  this  invention  is  to  provide  a  in  the  middle,  so  that  it  conforms  to  the  aha 
relay  for  telegraph-lines,  in  which  a  sounderor  of  a,  and  a  large  part  of  the  surfaces  are 
oilier  electrical  apparatus  In  n  secondary  or  contact.  Tho  current  from  L  It  thus  pass 
local  circuit  shall  bo  controlled  byvaryiug  through  n  instead  of  p,  mid  tho  resistance  l 
tho  resistance  therein ;  and  my  arrangement  ing  lessened,  the  enrreut  is  increased  sul 
•5  for  this  par;>osc  consists  in  a  local  circuitcon-  cicntly  to  operate  the  sounder  S.  - 
mining  such  a  resistance  ns  shall  decrease  tho  I  d<f  not  claim,  broadly,  tho  method  of  opt 
current,  so  as  not  to  allow  the  sounder  to  ho  ating  a  local  circuit,  consisting  iu  varying  tl 
affected  thereby  until,  by  tho  completion  of  resistance  therein,  as  such  is  the  subject  of 
the  main  circuit,  an  armature  is  moved,  which  prior  application, 
so  brings  a  better  conductor  into  the  place  of  the  What  I  claim  ns  my  invention  is — 

resistance,  thus  causing  a  stronger  current  m  The  combination,  with  a  local  circnit  ar 
the  local  circuit,  and  o;ic rating  tho  sounder  instruments  therein,  of  a  flexible  high  resit 
placed  therein,  all  as  will  be  more  fully  here-  ance  in  such  circuit,  and  a  metallic  contn 
matter  set  birth.  resting  therein  and  controlled  by  the  main  ci 

The  accompanying  drawing  represcuts  a  cuit,  substantially  as  and  for  tho  purpose  d 
form  of  my  iuventiou.  scribed.  ' 

1  is  tho  local  circuit,  in  which  is  contained  a  This  specification  signed  and  witnessed  th 
piece,  7 j,  of  carbon  or  platinum,  of  high  resist-  11th  day  of  December,  1SS0. 
mice  |iowcr,  but  flexible,  so  as  to  bo  casilybcnt.  THOS.  A.  EDISON 

3“  L  li  is  tho  local  battery,  whoso  power  is 

such  thatwhen  tho  full  resistance,  p,  is  in  cir-  Witnesses: 
cuit  tho  current  will  be  insufficient  to  operate  H.  W  Seely, 

the  sounder  S.  "M-  Caiuun. 


T.  A.  EDISON  &  G.  BATCHELOR. 

Testing  Electric  Light  Carbons. 
239,372.  Patented  March  29, 1881 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PAItK,  NEW  JERSEY. 

REGULATING  THE  GENERATION  OF  ELECTRIC  CURRENTS; 

SPECIFICATION  forming  port  of  Letten  Potent  So.  938,374,  doted  Mtrth  29,  1881. 

To  aU  ichom  if  may  ctmefrn :  |  Ia  Fig.  1  tins  engine  P  is  connected  bytmtl- 

Be  it  known  Hint  I,  Thomas  A.  Ldisos,  of  tiple  arcs  C  7  8  through  tins  fields  of  the  gen- 
Menlo  Park,  in  tlic  comitj;  of  Middlesex  and  crotons.  I n  Fig.  2  it  is  connected  by  0  through 
Sute  of  Ncw.Ier»ej%  lim  e  invented  a  ncwaiid  them  in  scries.  In  cither  case  P  is  energized 
5  useful  Method  mid  Means  (or  Regulating  the  |  as  an  engine  from  the  main  r1— 11  — '  -  - 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


To  all  whom  it  may  concern: 

Be  it  known  tlmt  I,  Thomas  A.  Edison,  of 
Menlo  I*n rk,  in  tin*  county  of  Middlesex  and 
Slate  of  New  Jersey,  lincc  Invented  a  new  nml 
-  useful  Iin|iroreim'iit  in  Electric  Lamps;  and  I 
ilo  hereby  ileclnrn  tlmt  the  following  is  n  full 
nml  exact  description  of  the  same,  reference 
being  Imcl  to  the  accompanying  drawing,  ami 
to  the  letters  of  reference  marked  thereon. 

In  electric  lamps  formed  by  sealing  nn  in- 
eandescitig  conductor  hermelicnlly  in  “  K'tuw 
inclosing-glolie,  there  tony  be  danger,  some¬ 
times,  that  the  glass  ami  wire  will  separate  at 
the  point  where  the  comlncting-wircs  pass 
through  mid  ute  scaled  into  the  glass  globe. 
This  is  duo  to  the  fact  that  the  conducting- 
wires,  near  the  incandescing  material,  become 

very  hot  bye . .  tliatthecocIHcicnt 

of  expansion  or  the  gluss  nml  wire  are  so  dir- 

tho'Silgh  resistance  of  the  incandescing  mate¬ 
rial,  such  small  conductors  arc  used  that  the 
danger  referred  to  has  been  or  minor  or  the 
very  least  iiiinortnnee  It  ntnv  be  desirable, 
however,  to  provide  means  which  reduce  the 
danger  to  n  minimum,  while  nffonlingi  nt  tuo 

rntmll 

featureslnore'piirticulnrlyhereiuaflerset  forth 

1,1  Th^Mlniwiitgshows  a  lamp  involving  my  in¬ 
vention.  insin ir-clohe,  formed  with 


nccted  to  the  tnbe  a,  the  bnlb-B  practically  ts 
■  forming  tho  seal  to  A.  The  tnbe  a  is  then 

connecleil  to  thuexlinnst apparatus.  Itisen- 

dent  that  n  vacuum  is  created  in  both  A  and 
H.  When  a  projier  degree  or  exhaustion  is 
reached’  the  tube  b  is  sealed  off  at  y,  after  50 
which  the  tube  a  is  sraled  off  at  x.  The  vac¬ 
uum  in  globe  A  is  thus  protected  by  two  seal¬ 
ings  or  each  wire,  e  e  and  c*  ✓,  to  only  one  set 
of  which  is  there  any  danger,  c*  e\  the  other 
set  c  e,  from  its  distance  from  tho  heated  por-  55 
lion  of  the  lamp,  never  heating  sufficiently  to 
lie  affected.  , .. . 

As  very  small  conductors  are  used  it  is  uec- 
ossarv,  for  stability,  -that  they  he  snpported 
near  'the  carbon,  which  is  done  at  the  sealings  60 
cV;  butif  either  of  these,  froni^  their  proximity 

win'stiM  subserve  its  fnuction  as  a  sopport, 
while  thu  vneunm  is  preserved  by  the  scalsce. 

What  I  claim  is-  . .  "5 

1.  Ill  an  electric  lamp,  the  combination,  with 
tli,,  inclosing  glolie  or  chamber,  of  a  second 
chamber,  through  uml  into  which  the  conduct¬ 
ing-wires  pass  nml  are  sealed,  both  chambers 


bur-wires  pass  nml  are  sealed,  both  chambers 
liein"  hermetically  secureil  together  and  ex-  jo 
liaus"ed,  substantially  as  set  forth. 

•*  The  method  of  sealing  the  inclosing  globe 
or  chamber  of  a n  electric  lamp,  by  sealing  an 
exhausted  auxiliary  or  secondary  globe  or 
chamber  in  the  opening  of  the  Brat  or  inclos-  75 
i„g  dobe,  substantially  as  set  forth. 

•t  '’The  method  of  preserving  tho  vacuum  in 
tho  inclosiug-globo  of  nn  electric  lamp,  con¬ 
sisting  in  sealing  the  couducting-wires  at  two 

in  11  vncuum-globo  hermetically  sealed  80 

to  the  inclosing-globe,  substantially  asset  forth. 

^Tbis  specification  signed  and  witnessed  this 
7th  day  of  August,  18S0. 


Witnesses: 

\Vm.  Cabman, 
Orro  A.  Moses. 


T.  A.  EDISON. 
■Webermetar. 


United  States  Patent  OfficJ 


THOMAS  A.  EDISON,  OP  MENLO  PAItK,  NEW  JERSEY. 

WEBERMETER. 


240,078,  dated  April  20,  16 


•«  iu.il  i,  iiiosiAs  A.  Edison,  or 

'ksHII 


ai:coin]i;in yin^  drawing,  ;| 

reference  marked  thereon. 

••  StiaSSSa-s 

iio7./ZZT,Z:ra!lo!rS',,‘H  ‘',L'  n^lr’- 

T,l«  oHji-ct  „r  this  invention  is  to  nrovi.l.. 

20  It  co'n*Istr,,,il,!:Vl.,i.',,r  .rCSUlU,i  lo  wllidl  e»a 

in^c"'^  JSrii:n.;:.ra,f^.n,ore  ,itre 

AiejKMitin^ceH  is  nsed  in  which  the  plates 
nn„  to^i"dr'  l”,t  from  n  balanced 

—  is  •S'V"  attached  a  lcverarm,on  which 
3  til* ninoTmtof {s"8tabl ,0  °u  n  Icverarm,  so  that 

iIahr.e™|0lllCr  lo  cc»«'a  tnlintrof 'tile 

l«£i  ,Tr  ‘Ictcrmincl  and  rcg“. 

IntcU.  The  cell  so  arranged  is  idaced  in  , 
S°  onomlmbSlir‘^,l,at  isi.a  circuit  derived  from 
one  member  of  the  circuit  supplying  the  trims. 
latinKiIcytccs— resistances  being  so  arranged 
travel  rractt'“M  oftHo  current  tme*1  shall 

35  !"is  ^ 

jdatc  is  increased  b.v  the  deposition  of,  say, 

tTnm' mmses '"mf  •™*' M™?  ™ 

43  is  to™rotrhfmm“hc [ 'Vll|Cl‘  «TOwr 

anotlier reoisK't^1* '  'aU|ilIS  “"“tacr  tipping, 

5»  ismJnUorm"r cjlrnM* ,ll‘c<1""1  '“cause' Urndq* 

"  t"""  "• ns  it  is  a  definite  percentage  of 


I  tl,B.  totnl  :1"munt  (d"enrrcnt;'  or, “a 
i„"iieif?'1Vrrt","'  r*  ""Uc:“c  die  eqnivn] 

s»a»sjraaaa 

lni,J'  e*1uso  this  direct! 

sra»sssa?; 

nsaff«== 


^SswsKSassgf 

a  circuit-connection  from  eacli  to  ono  of 
magnets,  the  connection  from  tho  Icit-h- 

^r,^h^,:r.£::o„,rs7odtlra: 

screws,  cadi  wren-  Iiciug  connectcil  with  I 
magnet  upon  its  side. 

Proni  one  member  of  the  circuit  contaiui 

I  v£o  largm'^tan^'Slnlj 

centavo  of  tlic  current  passes  thercthrouc 
simply  enough  to  operate  an  ordinary  clecU 

closctl  by  tho  weighted  lever  at  tho  end  of  i 
|  movement,  tho  other  by  tho  Y  at  tho  cud  ■ 
I  its  movement,  the  circuit  being  shifted  froi 
one  magnet  to  the  other  as  tho  Icver  arm 
|  tipped  by  the  plate  receiving  its  detcrmii 
load  by  deposition.  Around  each  ma-mc 
a  short  circuit  of  large  r r-s~« -  *  ’  * 


fords  a  path  for  tbe  extra  or  induced  ciurc 
j  avoid  mg  spark  therefrom  atthe  contact-noin 
The  kudo  principle— namely,  the  effecting  o 
registration  by  tho  overweighting  of  apli 
by  deposition— nmy  also  bo  carried  into  eff< 


T.  A.  EDISON. 

Inoandesoent  Eleotrio  Lamp. 

6-  Patented  June  14,  1881. 


United  States  Patent  Office 


THOMAS  A.  EDISOX,  OF  MEXLO  1'AItK,  XEW  JEESEV. 

INCANDESCENT  ELECTRIC  LAMP. 


SPECIFICATION  No.  C4C.S00,  *.«  „ 


N"  M '  >  •""l  1  '  *  lcr.lt  dec! ire 

h!«no“^ 


.rriic..hjoc!"«f°',r' 


.  ••••  vlitiun  is  to  obviate  tins 
meting  a  device  which  will 
au  upright  position;  and  to 
L.uion  consists  in  employing  a 
or  glass  or  other  insulating 


I,,'.*'.;! r,  ,na,,e of  «r  other  insulating 
» ,,av»«'Ka«ul»,Kirt  at  its  upper  end,  by 
n  11,0  ‘orlHin  loop  is  held  erect. 

••  "  ,!!*  ;,cc‘»,,,l'anyi,|g  drawings,  Figures  I. 


cited  tV 


passing  through  the  glass  j 
m  the  elauips  h.  In  cacli  1 
nserted  one  end  of  the  car- 
cut  into  a  loop.  ThcgJass 
anl  in  the  form  of  a  lou" 

?.  i!  amt  ,*t,  which  has  a£ 
•unable  device  for  holding 


I  U l,rc(c ruble  toco, 

I  ‘IIL  oorbon  mu,  3I1  enlarged  part,  as  sb 

|LeL-;cS;,;;Rireali,r»"^,rii 

In  I*ig.  .J  the  stem  IS  is  shorter  and 

SSL*&  SS“¥K  SSSS'SA'ST 

. 

angles  with  the  carbon  loop.  The  proic 
a  »,  extending  upward  from  tbe  glass  loo 
arranged  one  on  cacli  side  of  tbe  carbon 
SO  keep  It  from  tending  or  falling.  I„  ; 

I  tbe  carbon  ,s  diflercntl.v  formed,  . . 

from  tbe  clamps  m  straight  lines  meeting 
I  Tbe  stem  of  glass  1!  extends  up  bet, reel 
carbons  a  short  distance,  anil  then  brai 
oir  into  a I  loop,  er,  which  passes  around  n 
|  tbe  (mint  of  junction  or  tbe  emtens,  an 
n.-etly  above  Ibis  point  a  glass  stem  pro 

'  downward, havingouitsond  tlicclampn.w 

holds  the  ends  of  the  carbons. 

"  bat  I  claim  is— 

I  1.  The  combination,  with  the  incnndcs 
loop  of  an  electric  lamp,  of  a  support  arrai 
I  to  maintain  theearbou  loop  in  ilstiormali 


tends  out  lat  *  ]|  ..  -  a  projection  ex- 

stem  R,  and  carries  the  clamp  rf,  made  of  plat* 
-tattablc  metal  not  easily  af- 
tcue.1  by  the  current,  m  which  is  inscrteil  the 
a  .1...  jioiat  a.  With 


-.The  supjKirting.neck  in  which  the 
bnadmgro  the  loop  are  sealed,  proiddril 


position,  substantially  as  set  forth. 

This  specification  signed  and  wiinessoi 
ml  day  of  December,  1S.S0. 
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INCANDESCENT  ELECTRIC  LAMP. 


SPECIFICATION  forming  part  of  tetters  Pstent  No.  948,887,  dMttd  i<a»  14,  II 
AppllfNtMn  fiW  VrtrmWr  U,  1W«-  CSmmM.i 


To  all  tehom  it  may  conctrn: 

Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  l*ark,  in  the  comity  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  anu 
5  useful  Improvement  in  Incandescent  Electric 
Lamps,  (Case  Xo.2G7 ;)  and  I  do  hereby  declare 
that  the  following  is  a  full  and  exact  descrip¬ 
tion  of  the  same,  reference  being  had  to  the  ac- 
companying  drawings,  mill  lo  the  letter*  or  ref- 
lo  ercncc  marked  thereon. 

The  object  of  till*  invention  is  to  furnish  a 
device  by  mean*  of  wliicb  the  Unlit  or  a  single 
lamp  of  an  ili-ctric  lighting  »y»tem  may  holn- 
cr.ascd  or  diminiahud  without  affecting  any 
IS  other*  of  the  series;  and  to  thi*  end  my  mvem 


■5  otlier*or  the  aerie.*;  amt  totlnscmi  niyiii.c"; 
lion  cnn,ii.t*  in  the  interposition  in  tho  clrcnit 
of  the  lump  of  n  resistance  the  force  of  which 
may  bo  varied  at  tlio  will  of  the  operator  by 


nimpl.v  turning  a  key. 

so  In  the  accompanying  drawings,  Figure  I  is 
a  view  of  un  incandescent  electric  lamp  in 
which  this  invention  is  used;  Fig.  2,  n  detail 
view  of  the  resistance. 

1  2  nro  tho  wires  or  an  electrical  circuit  i«iss- 
J$  mg  tip  through  the  bate  of  tho  lamp  to  too 
carbon  C  C,  A  twiiig  the  glr‘“  1  ,B 

carlioii  is  contained. 


cartmu  is  contained. 

In  order  to  better  adapt  the  lamp  mr  use  as 
a  “night-lamp,”  tliis  globe  may  be  of  gronuii 
jo  glass,  or  uf  milk  or  opaque  glass,  in  enter  to 
soften  and  dim  the  light  mono  effectually. 


aim  the  light  more  euccnu.no- 
—  ...  .....  hollow  base  wliicb  supports  tm 
lamp  and  contains  tho  resistance  E  b',  r  ig-  - 
■  _ _ „r  >1...  ultimo  shown,  amt  « 


Thi*  resistance  is  or  the  slmiic  shown,  ami  » 
made  or  stiff  heavy  carbon.  Attached  to  it  at 
various  points  are  metallic  contacts  a  a  a ,  au 
The  wire  through  which  tho  current  passe*  to 
till-  liol.t  „rl.„„l.  In  till,  inctal  llOOk  1  10  WO 


The  wire  through  which  tho  current  passes  re 
the  light  extends  to  tho  metal  hook  t  in  the 
centerof  the  resistance.  The  current  thus  nor- 
10  nialij-  passes  through  tho  wire  I,  the  mciai 

hook  F,  the  contact  a,  and  around  ihrongh  the 

carbon  0  C  to  the  wire  2;  hut  if  it  is  desire.1 


I  to  decrease  the  force  of  the  light  the  hook  F 
may  bo  turned  back  until  It  reaches  tie  com 
tact  o',  thns  requiring  the  current  to  pass  45 
ihrongL  the  portlonG  of  theearhon resistance 
ami  intcrp°*'nK  *0  much  additional  resistance 

fD  “bo  circuit.  if  a  still  farther  d.m  nntion  of 
the  light  is  required,  the  hook  may  be  turned 
hack  to  the  contact  o’,  and  tho  resistance thM  50 
.,nni,|w|  nn,i  %o  on  until  tho  whole  of  the  car* 
bon  E  E#  U  iuclndert  in  the  circuit 1  ^  ^ 
convenience  of  maiiipnlation,  the^kejD  pi^ 
jects  out  nutl  terminates  in  n  thnmb-screir,  so 
fur- 

1  while  the  light  increases. 

saggar 


Witnesses: 

H.W.SEKLV, 
S.  D.  Morr. 


United  States  Patent  Office, 


THOMAS  A.  K  I)  I  SOX,  OK  MENLO  l1  A  I!K,  NEW  JEKSEY. 

MAGNETO  OR  DYNAMO  ELECTRIC  MACHINE. 


To  all  irkom  it  may  cancer  a: 

Be  it  known  tlmt  I,  Thomas  a.  Euisos,  of 
Menlo  I’atk,  in  tlie  comity  of  Middlesex  and 
Slate  of  New  Jersey,  have  invented  certain 
;  new  and  useful  Improvements  in  Magneto  or 
"  Droamo  Electric  Machines,  (Ca,«cXo."lid;)  and 
I  dolierel.yde.  lare  that  the  following  is  a  fall 
and  exact  description  of  the  same,  reference  be¬ 
ing  bad  to  the  accompanying  drawing,  and  to 
is  the  letters  of  reference  marked  thereotn  ^ 

machines  in  which  the  revolving  armature  is 
composed  of  a  cylindrical  core  whose  surface  is 
partially  or  entirely  covered  with  coils  wound 
tj  parallel  to  the  axis  of  the  armature  the  coils 
cross  each  other  at  the  ends,  so  tlmt  there  is 
a  large  mass  of  wire  upon  the  ends  useless  for 
the  purposes  of  generation,  while  inter|«wing 
unnecessary  internal  resistance  in  the  machine, 
is  and  at  the  same  time  being  in  position  for  ex¬ 
cessive  accumulation  of  heat.  These  masses 
of  wire,  crossing  each  other  at  the  ends,  render 
repairs  to  any  coil  exceedingly  difficult,  for 'the 
repair  of  any  one  coil  involves  the  unwinding 
!5  of  such  coils  as  may  overlap  it  uisin  the  ends. 

Ouc  object  of  this  invention  is  to  construct 


or  bars,  mav  be  secured  by  soldering  or 
screws,  or  they  may  be  secured  together 
anv  other  suitable  way. 

The  construction  of  revolt  ing  armatures 
ordinarily  practiced,  especially  in  the  case 
very  large  inaehines,  requires  the  use  01 
large  amount  of  insulated  wire.  This  is  ' 
pcnsive.and  besides  takes  up  room  and  alio 
of  the  accumulation  of  heat,  owing  to  the  n 
conductor  forming  the  insulation,  to  reme 
which  is  another  object  of  tins  invention, 
Which  end  I  use  rigid  naked  bars  or  wires 
pro|KT  material,  which  are  so  .nsitosed  at> 

is  Often  desirable  to  give  cons.derablc  elec 

accomplishment  of  this,  uud  cousmtS[.ntat 


(No  Model.) 


No.  242,899. 


T.  A.  EDISON. 

Electric  Lighting. 

Patented  June  !4, 1881. 
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THOMAS  A.  r.DISOS,  OK  M UNIX)  PAUK,  NEW  JERSEY. 

ELECTRIC  LIGHTING. 

forming  r~t  of  ^ 

~  condocUrit5iti««->fi“S"^^^f,uS 

of  lnKProP°rtlon3leJ,’fl,^iMdelcctro.niotire 
nil  amount  of  enrrKLi!iC|  n 0f  *ncb  eerie*  shall 

-  uS,„r.r.;»sag5S 

l!i,m|inlKaLco  II  wX* 4 


To  all  tt/ioot  it  way  ronrrr*: 

Be  it  known  that  I,  Thomas  A.  Edison, 
Jleolo  Park,  in  the  connty  or  MlddUacx  ami 
State  of  Near  Jersey,  have  invented  a  new  an  i 
;  E.<efnl  Improvement  in  Kiectric  Lighting,  (Ca. 
Xo.  2ST;)  an.l  I  ilo  hereby  .leclarc  that  the  fol¬ 
lowing  is  a  full  nml  oxoct  description  or  the 
Kune,  reference  being  ha.1  to  the  n«°'?r»"£ 
ing  drawings,  anil  to  the  letters  of  referen 
10  marked  thereon.  ,  _ 

It  is  now  well  known  that  in  my  system™ 

rirctriclighting  lamps  nrciiscdconsistingorjj 

exhausted  glass  globe, In  which  is  hermetically 
sealed  toconductitig-wirv*  passing  Ibronsl*  »»>« 
15  glass  a  carbon  lllamctit,  which  is  heated  to  in 
candescence  by  the  electric  current.  *“  *'  * 
system  a  lamp  is  adopted  as  a  standard 
Is, one  having  a  definite  atea  of  radial  ng-sor 
face  and  n  definite  resistance— so  that  with 
:o  current  of  a  definite  electromotive  or  prcssii™ 
force  the  standanl  candle-power  oflightsball 

s^rsES^-tars  I 

Is  attained,  ’in  such  a  system  cach»amp.s 

pkiccil  in  its  own  separato  derived  or  mnl  iplib 

are  circuit,  and  c.Mmricnce  bas  shown  that  a 
lamp  giving  a  light  cipial  to  about  s  8  ,  (o 

30  candle- [lower  gas-jet  is  tbo  best  «ul#Pt 

multiple-arc  or  derived  circuit,  lnsuc  0.^ 
35  however, each  lamp  of  the  sencsis  ofndchnue 
fractional  value  pUotomctncaiyonlyo^  ^ 

to  'aS^ 

tem-sav  sixteen  oreiglitccncaml lo-po^ 
that  all  tbo  lamps  111  such  a ;  by  one 

chandelier-circuit — could  becontrolica  3 
circuit-closer.  ..  .  famish  a 

«  JSJXf  i SSSSi—s 
^rA5ri»fiaSJS» 


diminished,  when  It  or  derived 

,  series  of  lamps  In  one  ®^«P  rejMd  I1. 

circuit  of  a  system,  may  “  *PBerator  is  one  «S 
uatdy  by  n  fraction  wI,oso ..  c^narc  of  tbe 

I  a  number  of  multiple  urccircn  ts.  ^  ^  #n,i  0  7o 
1  2  aro  tho  mam  cond  ton.  -h  shoWn  0„e 

■"S.*-  “rs 

power  of  ligbt  an 
trolled  by  onecite 
bv  S  in  each  of  th 

^fe‘nt%.ion  f^^irodt' » 

tbongb,  that  wlic  ^  eacli  lamp  oml  a 

,ce 

aod  ^J^thomannerwcU  known  from 


912,809 


npon  tlio  deposition  of  carbon  from  carbides  of 
hydrogen  and  othcrdccomposiblo  carbon  com- 
^trelr  density  be  so  increased  that 
tlreir  resistance  is  bronght  dorm  to  tbo  desired 
S  degree. 

Carbons  may  be  dipped  in  simp  or  oilier 
matcriai  and  then  recarbonizcd, 
deni  ST*  If  "e  until  tbe  denim! 

18  a“?'ned,  and  tbe  number  of  dip. 
,ir  111  a  solution  of  a  given 

strength  and  rccarbonizationa  to  produce  a 
»S-n  t  ma-v  1,0  accurately  determined, 

_  ^t  ceS.r0'88"3^^1  °n  *i,h 

»5  Where  very  dense  carbons  of  great  electrical 
rondnctivity  are  rcqnircd  they  may  be  made  of 
graphitic  carbon,  sometimes  called  •*  plum' 
„a&?t  moldcd  nndcr  great  pressure:  or  tbev 
„  cat  by  a  punch  and  die  from  a  sheet  of 

grapbito  of  proper  thlckoS? 

It  is  evident  that  tbo  density  or  miss  and 
1)0  V*™1 «»  many  other  wavs! 
invention.  C  l  ta  "sc”  1,1  dli 

2S  WsVerein 

*a«er  fs  profcraWc  unless  the  funner  cr  ■ 
SSSSgff  u,alcriaUy  atWcting  the 

u™lToTaZ"LiTr  :!escriM  <* 


.1,  ,u/«»gcmcnt  herein  described  U  mn 

.SSssttswitasWx 


,  kbst? 

tessassaassaSS? 

I  ately^snbstantially  ns  set  forth  !’roP°rt|on- 
-  Tbo  method  of  arranging  n  series  er 

SSmSSsM  "S«,5 

carbons  approximately  In  the  ,ronol 
3.  Tbe  combination,  with  one  derived  cir  : 
ifiire  snblsI|arotlU||a'Cljr  11,0  M'm'  ra,«a«ns: 


approximately  the  sami 
surface,  substantially  as  set  forth. 

“  *.ystem  of  electric  lighting,  the  com- 

do-are  o’ri!»rieIf|,,1^n  c.'rc,,*,» of  *®ccrai  mnl  i  i. 
Lnn  I  ,  *cmcd  circuit*,  some  containing  n 
I  nfifim*  . m,>  a,ml  *°mo  containing  a  «*Hr< 
!  cldS.re0’  ,",,rcc-.or  «"«w,  lie  electrical 
e  teri.  f  n-"'1  ,.le«'“tyof  the  carbonsin anv 
'  nioi  amnt  in  the  latter  instance  hi- 
I  f  M  10  ,mml,cr  of  lamps  nsed  in  sacb 

circuit  Increases,  substantially  a*  set  forth. 
andnneei^1”  ’  na,ion,'  wilh  one  derived  dreail 

’  ??'{.  "r  clri  od'CoiitroHer,  of  t  wo  or  more  lamp, 
^‘anceof  the  resistance 
n  M  lamp,  hut  with  approximately 
railiatnig-snrfacc,  substantially  ns 


B"ed  and  witnessed  this  ' 
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SPECIFICATION  forming  part  of  tetter*  Patent  No.  242,000,  dated  June  14.  1881. 


State  of  N< 
useful  Imp. ... 
tig  Carltons  fn 


the  flask  until  a  siiflicicnt  thickness  of  carbon 
has  been  deposited  upon  the  forms,  when  the 
flask  is  allowed  to  cool.  When  cool  the  car¬ 
bon-rooted  metal  plates  aro  immersed  in  some 
acid  having  mi  nfliuity  for  the  metal  nscd,aad 
the  metal  thereby  eaten  away, leaving  the  pure 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


SPECIFICATION  fonnlne  pert  of  Letter.  Patent  No.  248,901,  dated  Juno  14,  1 

ArtUmta,  1M  Hut!  3, 1*1.  (Xomad.L) 


To  all  irhom  if  may  concern :  i 

He  it  known  that  I,  Tiiomas  a.  Edison,  of 
Menlo  I’nrk,  in  the  county  or  Middlesex  and 
State  of  New  Jersey,  Imre  invented  a  new  and 
5  useful  Improvement  in  Electric  Meiers,  (Case 
No.  201  j)  mid  I  do  hereby  declare  that  the  fol¬ 
lowing  is  n  lull  and  exact  description  of  the 
same,  reference  being  bad  to  tbo  accompany¬ 
ing  drawings,  and  to  tbo  lettera  of  reference 
10  marked  thereon. 

In  a  system  of  electric  generation  and  dis¬ 
tribution,  wherein  electricity  is  generated  at  a 
central  station  nml  thence  distributed  to  con¬ 
sumers,  a  meter  which  shall  indicate  exactly 
15  the  amount  supplied  to  n  customer  is  a  desid¬ 
eratum. 

Tbo  invention  in  this  case  relates  to  such  a 
meter. 

(icnerally  speaking,  it  consists  of  a  motor, 
■°  to  which  is  given  n  certain  deflnite  nmonnt  of 
work  to  do  or  resistance  to  morion  to  bo  over- 
come, combined  with  rcgistcringdcviccs  which 
register  the  amount  of  work  done  or  resistance 
to  motion  overcome. 

I  have  found  tbnt  tbc  rapidity  with  which 
the  motor  will  accomplish  its  work  with  n  defl- 
tiitc  loading  is  proportioned  to  tbo  nmonnt  of 
current cncrgiringit.  Hence, if themotorbonr- 
raiigcd  to  have  a  slow  motion  when  tbo  nmonnt 
30  or  current  necessary  for,  say,  one  translating 
device,  passes  through  the  circuit  its  speed  will 
bo  increased  proportionately  as  the  number  of 
translating  devices  using  current  is  increased. 
Tbc  motor  may  ho  placed  with  its  field  and 
35  aruiatoro  coils  both  directly  in  Iho  main  cir¬ 
cuit  or  both  in  a  shunt-circait.  The  field-coils 
may  be  placed  in  tbo  direct  circuit  and  the 
'  armature  in  a  shunt  thereto. 

The  loading  or  resistance  may  bo  given  in 
40  a  variety  of  ways.  For  instance,  fim-hlades  or 
wings  may  ho  connected  to  tbo  armature-shaft 
by  multiplying  gearing;  or,  preferably,  blades 
or  wings  may  ho  driven  in  a  tank  or  dash-pot 
filled  with  a  thick  liquid,  sncli,  for  instance, 
43  ns  arc  used  in  gas-meters,  tbo  nnnaturc-sbaft 
being  connected  to  snitablo  registering  de¬ 
vices,  such,  for  instance,  as  are  used  in  gas- 
meters,  by  slowing  down  gearing  or  worm  and 
screw,  so  that  tbo  movement  of  the  register- 
50  iug  devices  is  much  less  than  that  of  tlio  act¬ 
uating  rotating  armature.  In  the  drawings 


means  foraccomplisliing  this  are  shown,  where- 

Figures  1  and  2  are  views  showing  the  mo¬ 
tor  and  fans  in  elevation,  and  Figs.  3  and  4  =-- 
are  diagrams  giving  different  methods  of  con- 
nccting  the  motor  in  circuit. 

lu  these  drawings,!  1  is  oneof  the  rnnin  con¬ 
ductors  of  tho  place  of  consumption,  the  other 
not  being  shown.  g0 

F  is  the  field-of-force  magnets,  and  Atbe  ro- 
volvingarmatnrcofnnclectro-motor.  InFigs. 

1  and  2  tbo  coils  of  F  are  directly  in  the  circuit 
lt  while  tho  armature  is  in  a  shnnt-circnit,  4. 

In  Fig.  3  both  A  and  F  are  in  a  shunt-circuit,  6? 
2,  while  in  Fig.  4  both  A  and  Faro  directly  in 
tbo  main  circnit  1. 

In  Fig.  1,  a. is  the  shaft  of  tho  armature  A, 
and  npon  one  end  it  carries  a  gear,  b,  which 
meshes  into  a  pinion,  c,  on  whoso  shaft  is  a  70 
gear,  d,  taking  into  a  piuioo,  e,  on  a  shaft,  E, 
carrying  the  wingsor  fan-blades  W,  which  give 
the  load  or  resistance  to  motion  to  tho  engine. 

Tho  shafts  of  the  gears  and  pinions  and  blades 
are  supported  in  suitable  framing,  and  by  tho  75 
arrangement  shown  the  rate  of  motion  of  A  is 
increased  in  AY,  whereby  largo  redaction  in 
sire  of  W  is  effected.  Upon  tho  other  end  of 
the  shaft  a  of  A  is  a  pinion,  /,  and  an  index- 
finger,  1,  tho  latter  passing  over  a  register-face,  80 
in,  which,  in  practice,  corresponds  to  tbo  first 
wheel  of  tho  register  employed  in  a  gas-meter. 

Tbo  pinion/meshes  with  a  gear,  g,  on  whoso  - 
shaft  is  an  index-finger,  h,  tho  pinion  /  and 
gear  g  being  so  proportioned  that  h  shall  ad-  85 
vnneo  one  step  or  registration  to  a  completo 
rcvolarion  of  1. 

In  Fig.  2  the  shaft  a  of  A  carries  the  fan- 
blades  or  wings  P  P,  working  in  contracted 
spaces  formed  in  tho  vessel  or  dash-pot  V  by  90 
projections  O,  extending  inwardly  from  its 
sides.  This  vessel  or  pot  may  be  filled  with  a 
liquid,  such  as  glycerine  or  petroleum,  so  that 
tho  definite  work  or  load  for  the  motor  may 
bo  given  it  in  a  very  small  space  or  compass.  95 
Upon  a  is  a  screw  meshing  into  a  worm  upon 
shaft  I,  carrying  index-pointer  m,  to  which 
may  he  added  carrying  devices,  as  in  caso  of 
Fig.  1.  As  the  load  is  constant,  tho  rapidity 
with  which  work  is  done  will  depend  upon  the  100 
energizing  of  tho  motor,  which,  in  torn,  is  de¬ 
pendent  npon  tho  current  flowing  through  1 1, 
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r ,uuj  concern :  this  bromlcr  connecting  end  tends  to  support 

it  I,  Thomas' A.  Ktitsox,  of  and  keepinshapetheportionsaflerwardform- 
ic  county  of  Middlesex  and  ing  the  horseshoe,  it  is  better  to  le'“‘  “  ““ 
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m  that  I,  Thomas  A.  Edison,  of  fullestwidtb 
in  the  county  of  Middlesex  nml  nnlly  tapers  i 
Jersey,  have'  invented  n  new  anil  tion  gives  a  1 
iveinent  in  Electric  Lamps;  anil  ilesccnecatl 
leclare  that  the  following  is  a  fall  ing  from  sac 


la  constructing  such  acarbou  it  is  made  of  its 


lower  resistance  and  a  lower  incan- 
Ihe  negative  end.sothnt  the  carry- 
h  negative  end  by  electrical  action 
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_  ,,  concern;  carbon  as  now made— naiiicly,  as  a  filament  in 

1  ,,  j,  that  I,  Thomas  A.  Kinsox,  of  the  sliai>e  of  an  oval  or  horseshoe— this  in-. 

Menlo  Park  in  the  couutv  of  Middlesex  and  volvcd  defects:  First,  the  filament  being  sub- 
'XH.'J  v..\v  lersev  hivc'iiivclited  n  new  and  jected  to  two  manipulations— the  seen  ring  of  a  55 
u^fid  Improvement  in  Fleet ric  Lamps;  and  I  platinnm  piece  to  it  and  the  securing  of  such 
Ii»  lierebv  declare  that  the  following  is  a  full  platinnm  piece  to  that  scaled  in  the  glass— and 
•md  exact  description  of  the  same,  reference  being  quite  delicate,  there  was  considerable 
i'i„„l,.,d  .0  the  accompanying  drawings,  and  liability  to  breakage;  anil,  second,  the  use  of 
to  Hie  letters  of  reference  marked  thcron.  platinum  within  the  lamp  involved  considcra-  60 
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SYSTEM  OF  ELECTRIC  LIGHTING. 


To  all  whom  it  111111/  concern : 

lie  it  known  dint  I, Thomas  A.  l.Disox,  or 
Menlo  Park,  in  the  county of  Middcsex  and 
Slate  of  Sew  Jersey,  liave  invented  a  new  ami 
5  u-eful  I m |irov«*meii t  in  Systems  or  Electric 
Lighting;  and  I  do  hereby  declare  that  the  fol¬ 
lowing  is  a  full  and  exact  description  «r  tho 
same,  reference  being  had  to  the  accompany¬ 
ing  drawings,  and  to  the  letters  of  reference 
10  marked  thereon. 

In  systems  of  electric  lighting  wherein  a 
large  mnnlier  of  lamps  are  supplied  with  cur- 
rent  from  one  generator,  or  from  a  number  of 
generators  at  a  central  staliou,  the  amount  of 
15  energy  generated  should  bo  pro|iortioncd  to 
the  demand— that  is,  as  the  number  of  lamps 
is  increased  a  greater  amount  of  eucrgy  should 
lie  supplied,  anil  rice  versa— ill  order  that  the 

light  furnished  by  each  lam) . .  be  kept 

ao  nearly  uniform  irrespective  of  the  number  in 

In  prior  applications  I  have  showily  various 

erntivc  capacity  of  the  generators,  and  the  in- 
!5  vention  in  thisenso  relates  to  another  method 
therefor,  the  object  being  to  furnish  means 
nkerebv  when  ouc  or  a  number  of  lamps  are 
thrown  into  circuit  the  act  of  so  throwing  them 
into  circuit  shall  also  automatically,  and  at 
3“  thesame  time,  put  iuto  operation  means  where¬ 
by  tho  generative  capacity  of  the  generator 
shall  he  proportionately  increased. 

The  invention  is  more  particularly  applica¬ 
ble  to  systems  wherein  there  are  a  number  of 
.35  lamps,  with  their  multiple-arc  circuits,  which 
may  be  couucctvd  in  one  sub  system,  which  it 
is  practicable  to  control  by  one  circuit-closer, 
as,  for  instance,  011  ships  where  thesystem  may 
be  divided  into  sub-systems, one  for  the  cabin, 
40  one  for  the  deck,  and  so  on,  as  may  bo  desired, 
or  in  cities,  where  the  street-lamps  may  be  ar- 


in  multiple  arc  to  the  main  circuit,  one  termi-  50 
nal  being  connected  directly  to  one  of  the  c6n- 
dnetors  thereof,  whilethe  other  terminal  is  car¬ 
ried  to  the  groups,  and  front  it  branches  are 
led,  one  at  each  groop,  arrauged  to  be  closed 
by  the  circuit-closer  controlling  the  circuit  of  55 
thntgronp. 

In  each  branch  or  derived  circuit  of  the  field- 
coils  is  a  resistance  so  proportioned  that  as  a 
group  is  turned  on  or  used  only  snch  an  amount 
of  current  is  allowed  to  fiow  through  the  field-  60 
coils  ns  will  snfilce  to  give  or  to  increase  the 
degree  of  magnetic  intensity  of  tho  field-mag¬ 
nets,  so  as  to  insure  the  generation  of  just 
enough  current  to  properly  supply  that  group. 
The  net  or  tumingon  tbegronp  firstnsed  closes  65 
tho  circuit  to  tho  field-coils,  so  that  the  gener¬ 
ator  is  energized  jnst  when  and  to  that  extent 
that  call  is  made  upon  it.  If,  now,  another 
groop  bo  turned  on,  another  multiple-arc  or 
branch  circuit  for  the  field-coils  is  closed.  As  70 
these  circuits  to  tho  field-coils  are  derived  cir¬ 
cuits  the  closure  of  two  diminishes  the  net  re¬ 
sistance  of  tho  field-coil  circuit,  permitting  a 

flowof  increased  enrrenttbrongh  tho  field-cods, 

increasing  the  magnetic  intensity  of  the  field-  75 
magnets,  and,  of  course,  the  generative  oipac- 
ity  of  the  generator.  This  is  illustrated  in  the 
drawing,  wherein  G  is  a  generator  composed 
of  the  ficld-mngnetsF  M,  with  polar  extensions 
1>  P,  between  which  is  the  revolving  armature  80 
A  on  whose  commutator  take  the  commutator- 
springs  C  C\  From  tho  generator  lead  the 
main  conductors  1  2,  across  which  are  the 
groups  of  multiple  arcs  5  G,  containing  l»mps 

L.  Thccoilsoftbofield-magnets  are  connected  85 

on  ono  side  by  a  wire,  7,  directly  to  1  of  the 
mninconductors.  Upon  the  otkcra  condnctor 
3,  leads  to  the  mostremote  group,  from  which 
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apparatus  for  treating  carbons  for  electric  lamps. 

SPECIFICATION  forming  part  of  Letten  Patent  No. 248,427. dated  October  18. 1831. 


To  all  whom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  mid 
Stale  of  New  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  the  Manufacture  of 
Carbons  for  Electric  Lamps;  nnd  I  do  hereby 
declare  that  the  following  is  a  full  and  exact 
description  of  the  same,  reference  being  had 
to  the  accompanying  drawing,  nnd  to  the  let- 
to  tcis  of  reference  marked  thereon. 

A  now  ordinary  form  of  electric  lamp,  as 
shown  in  several  patents  hitherto  granted  me, 
consists  of  a  carbon  filament  secured  to  con¬ 
ductors  and  hermetically  inclosed  in  nil  ex- 
15  hausted  glass  globe  or  containing -chamber. 
In  order  that  reliable  and  perfect  electrical 
contact  between  the  ends  of  the  carbon  fila¬ 
ment  and  the  conductors  leading  and  secured 
thereto  nay  be  lad,  it  is  necessary  that  the 
»  ends  of  the  filament  be  enlarged  somewhat,  so 
as  to  furnish  a  larger  bearing  and  contact  Bur- 
face.  When  the  nature  of  the  material  used 
admitted  of  it  these  enlarged  clamping  ends 
have  been  formed  integral  with  tiic  filament. 
25  In  some  cases,  however,  fibers  are  used  for  the 
carbon  filament  of  such  size  that  they  have  not 
the  mass  of  material  necessary  for  tlio  clamp¬ 
ing  ends  to  be  formed  integral  therewith, when 


30  of  other  carbon. 


paratusfor  this  purpose,  the  latter  bcingsliown 
in  the  accompanying  drawing. 

B  i«  an  iron  llask  or  vessel,  having  a  cover, 
35  A,  which  fits  tightly  thereon.  The  flask  is  di¬ 
vided  by  the  pa  rtitiouy  into  twoco  in  partmeuts, 
f  ““'k  A  number  of  carbon  loops  arc  placed 
in  the  flask,  as  shown,  the  larger  part  of  each 
“dug  in  the  compartment  c,  while  the  ends 
40  S3  ‘iro,,eh  slits  in  the  partition  g  nnd  pro¬ 
ject  into  the  compartment  ef.  The  cover  is 


then  placed  on  the  flask,  nnd  the  part  of  the 
flask  comprising  the  compartment  d  is  heated 
to  n  high  temperature  in  any  snitable  man¬ 
ner,  which  may  be,  for  instance,  by  placing  the  45 
whole  flask  in  a  furnace,  the  compartment  c 
of  the  flask  being  filled  with  finely-powdered 
charcoal  or  carbon, which  protects  the  portions 
of  the  carbons  therein  sufficiently  to  prevent  . 
their  destruction  or  injury,  at  the  same  time  50 
preventing  snch  diffnsion  of  gas  from  the  com¬ 
partment  cl  as  would  make  any  sensible  deposit 
on  the  portions  in  c.  Then,  while  the  carbons 
are  still  very  hot,  the  carbon  vapor  is  forced 
into  the  pipe/,  and  passes  across  the  compart-  55 
incut  cl  and  out  of  the  pipe  c.  During  its  pas¬ 
sage  across  the  ends  of  the  heated  carbons  it 
will  be  decomposed,  nnd  will  deposit  other  car¬ 
bon  thereon,  which  will  become  a  part  thereof, 
thus  enlarging  the  ends  without  incrcasingtho  60 
size  of  the  rest  of  the  loop. 

What  I  claim  ns  my  invention  is— 

1.  The  method  of  formingenlargedorclamp- 
ing  ends  upon  carbon  filaments  and  increasing 
the  conductivity  thereof  consisting  in  aintin-  65 
ing  the  ends  of  the  filaments  in  a  closed  flask 
or  vessel,  heating  sncli  ends  of  the  filaments 
to  a  high  heat  while  carbon  vapor  is  passed 
through  tlie  chamber,  the  part  of  the  filaments 
not  to  be  enlarged  being  suitably  supported  ;o 
and  protected,  substantially  as  set  forth. 

2  A  flask  or  vessel  divided  by  a  partition 
into  two  parts,  one  of  which  is  provided  with 
inlet  nnd  outlet  pipes  for  the  passage  of  hy¬ 
drocarbon  vapor,  substantially  as  and  for  the  75 
purpose  described. 

This  specification  signed  and  witnessed  this 
21st  day  of  December,  1SS0. 


M  itness«^  g^.^ 
EnxisT  .T.  Bkkg 


THOS.  A.  EDISOX. . 


Patented  Oot.-18, 1881. 
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To  all  uhom  it  may  concern : 

Be  it  known  that  I,  Thomas  A.  Edisos,  or 
Menlo  Park,  in  the  county  or  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new 
j  and  useful  Improvement  in  Electro  Motors; 
and  I  do  hereby  declare  that  tho  following  Is 
a  full  and  exact  description  of  the  same,  refer- 
cnee  being  had  to  the  accompanying  draw- 
ings,  and  to  tho  letters  of  reference  marked 
is  thereon. 

In  svstems  which  contemplate  the  distribu¬ 
tion  and  utilization  of  electricity  for  various 
purposes— for  instance,  for  both  light  and 
power— it  is  essential  that  there  be  such  ar¬ 
ia  rangement  that  the  throwing  into  or  entting 
out  of  circuit  of  translating  devices  shall  not 
affect  those  already  in  circuit  or  remaining  in 
circuit.  I  prefer  to  attain  this  result  by  con¬ 
trolling  the  generators  at  the  central  or  sup¬ 
ra  plv  station,  so  that  just  the  current  needed  is 
constantly  supplied.  When,  however,  upon 
one  system  there  arc  arranged  both  lamps  and 
motors,  some  of  the  latter  requiring  many 
timesas  much  current  ns  a  lamp,  there  isapt, 
as  such  motors  are  placed  in  circuit,  to  be  a 
momentary  effect  upon  the.  lamps,  visililo  in  tho 
shape  of  a  jump  or  dicker  or  drop,  before  the 
motor  has  reached  its  proper  speed.  This  is 
alsoduc  to  the  fact  that  the  motors  areof  much 
P  less  resistance  than  the  lamp  used.  When, 
however,  a  motor  attaius  Us  maximum  speed, 
it  gives  a  counter  electro-motive  forco  in  its 
own  derived  circuit,  which  has  the  function}  of 
a  wire  resistance,  and  weakens  tho  opposing 

a  wire  resistance,  and  eom|ieusiilC}  for  tho  less¬ 
ening  of  actual  wire  resistance. 

It  is  known  that  a  motor  caunot  attain  its 
maximum  speed  immediately ;  that  an  interval 
to  of  time,  oftcu  very  small,  but  still  an  appre¬ 
ciable  quantity,  elapses  before  the  necessary 
degree  of  magnetization  is  reached,  inertia 
overcome, and  the  maximum  speed  nltaincd. 

The  object  of  this  invention  is  to  prevent 
43  any  effect  upon  the  lamps;  and  to  that  cud  it 
consists,  in  general  terms,  in  combining  with 
0  motor  devices  which,  whoa  tho  motor  is 
Placed  in  circuit,  prevent  the  unitor  front  start- 
mg  up  immediately  at  lull  head,  causing  it  to 
jo  gradually  attain  its  maximum  poworor  speed, 


aud  to  give  tho  counter  electro-motive  force 
which  takes  the  placo  of  wire  resistance.  This 
may  be  accomplished  by  placing  in  tho  arma¬ 
ture-circuit  a  resistance  and  a  pivoted  lever, 
normally  closing  tho  circuit  to  tho  armature  55 
through  tho  entire  resistance.  This  lever  is 
controlled  by  a  governor  driven  from  the  en¬ 
gine  in  such  manner  that  as  the  speed  of  the 
engine  increases  the  governor  carries  the  le¬ 
ver  from  contact  to  contact  of  the  resistance,  60 
gradually  entting  it  ont  This  increase  of 
speed  causes  an  increased  counter  electro-mo¬ 
tive  forco  in  tho  motor-circuit,  which  increase 
is  always  sufficient  to  compensate  for  tho  aot- 
nnl  wire  resistance  cut  ont  of  circuit  by  the  6$ 
same  cause.  Such  on  arrangement  is  shown 
in  tho  drawings,  in  which— 

1  2  represent  tho  main  conductors,  on  de¬ 
rived  circuits  to  which,  3  4,  are  placed  lamps 
L  L,  there  being  any  desired  number  of  cir-  7» 
cuits  and  lamps. 

E  M  is  an  electro-motor,  arranged  to  work 
in  tho  same  system,  its  armature  being  a  de¬ 
rived  circuit,  5, 'and  its  field-coils  in  a  derived 
circuit,  C,  both  circuits  beiug  controlled  by  a  75 
double  switch,  S,  attached  to  a  wire.  7.  In 
the  circuit  5  of  the  armature  is  a  resistance, 

It,  and  a  lover,  L,  pivoted  at  I. 

G  is  a  centrifugal  governor,  driven  by  a  belt, 

B,  from  tho  shaft  of  tho  armature.  Thelever  80 
h  is  controlled  by  tho  governor, so  thatwhen 
tho  governor  is  at  rest  tho  lever  shall  make  i 

contact  with  the  resistance  in  snehmanneras 

to  include  all  tho  resistance  in  tho  circuit,  v 
Upon  closure  of  circuit  through  the  motor  it  85 
starts  slowly;  but  as  speed  is  increased  the 
rotation  of  tho  governor  erases  the  balls  to 
flv  out.  The  lever  Lis  earned  bo  as  to  cut  out 
part  of  tho  resistance,  a  correspondingly-m- 

creasedamount  of  connterelectfo-motivo force  90 

being  caused  by  the  quickening  or  spew,  un¬ 
til  tho  motor  attains  its  maximum  speed,  giv- 
ing  an  amount  of  counter  electro-motive  force 
which  compensates  for  the  resistance  cut  out. 

1  have  found  that  by  this  method  of  substi-  95 
tuting  counter  electromotive  force  for  actol 
resistance  the  conditions  of  the  motor- dr- 
cnit  may  always  bo  preserved  practically rin- 
changed,  so  far  as  affecting  tho  lights  m  can- 
cernell,  actual  resistance  and  counter  electro-  100 
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Menlo  Park,  ii 


y,  list* 


if  Mi<l<Uca< 


idldf 


;  c^fol  ElcdroMa"i 

'  lit  declare  that  the  »■>•»  . . 

act  description  of  tiro  same,  reference  lioing 
M  totlic  accompanying  drawings,  ami  tollie 
letters  of  reforeme  marked  thereon. 

, .  Tire  object  of  tliis  invention  is  to  produce  n 
Moplcaml  ctrcctivc  electromagnetic  brake, 

aihntolforusconany  style  of  railniail-vcliicle, 

Imt  more  especially  intended  for  use  in  cornice- 

tiimwitlra  system  or  clcctro-magnct  railways, 
iisicIi  as  isshown  ami  Jtwrilicil  in^ 


so  acting,  through  it, nsaneflcctivcbnih 
[lie  wheels.  Upon  breakage  of  the  circ 
springs  restore  Hie  polar  extensions  ti 
normal  position.  When  desired,  for  tl 
pose  of  throw  ing  tlicbrakes  off  instantl- 
■ncntniy  reverse  current  may  be  thror 
the  circuit  just  after  breaking,  cansin: 
mentary  hut  iiistantnneons  repulsion  fi 
disk,  and  assistingthespringsinremov 
polar  extensions.  It  is  evident  Hint, : 
of  one,  several  sets  of  such  brakes  mnj 
plied  to  each  axle  when  desired. 

In  (he  drawings,  Figure  1  is  a  pers 
|  view  of  a  portion  oftliehottomof  near 
ing  a  brake.  I'ig.  2  shows  the  polar  ex 
■....I  swindle  of  Hie  core  in  detail. 


II  consists  in  placing  an  electro-magnet 
Michrctationtosomc  rotating  metallic  port!  .. 
■>  oftliernnning-gcarof  the  vcluclctobc  stopped 


lirmiglisiicli 


Icing  furh'islied  with  moliilc  heads,  which  i  _ 
move  toward  and  clasp  the  rotating  jiortioi 
5  vhenever  the  circuit  of  the  magnet  is-closcd. 
I'lKin  the  axle,  aud  at  or  near  its  center,  is 
ligiiHv fixed  a  disk  of  iron, which  rotates  with 
the  axle  and  liet ween  the  polar  extremities  of 
an  eicclro-niagiiet  suit:  "  ' . *  * - 


.  The 


amlspindlo  of  the’core  in  detail. 

A  is  the  bottom  of  a  car,  resting  ni 
framing  EE. 

P.isanaxle,  extending  from  wheel  Ct 
on  other  side.  (Not  shown.)  Upon! 
is  rigidly  secured  the  irou  disk  F,  rota 
tween  the  polnrcxtcnsions  d  d  of  elect] 
I  net  I),  snitahty  secured  to  the  framtn 
Each  of  the  cores  of  the  magnet  exte 
■  the  coils,  forming  a  spindle,  y,  i 
...1 _ 1,  t,.r..,v-ilirpnded  to  r< 


of  this  electro-magnet  are  exte . . 

rots,  forming  a  spindle,  which  is  reduced  it 
sire  when  necessary,  the  ends  being  screw 
. - -  Upon  i-.iclispimlb 


threaded  to  l _ _ 

8  is  placed  a  block  of  ii 
metal,  forming  a  polar 


placebyaimt.  - . . . 

which  thcspindles  pass,  are  elongated,  so 
thcblocks  or  polar  extensions  may  have  a  nn 
*~  r - ‘lie  fixed  disk  upon  the 


able  springs  of  low  resilience.  YVlien  it  is  de¬ 
sired  louse  the  brake,  a  circuit  from  any  suit- 
li  able  source  of  electricity  is  closed  Hi  rough  the 
roils  of  the  electro-magnets,  whereupon  the 
Polarcxtcnsions  mutually  attract  thedisk.  It, 
however,  being  fixed, while  they  arc  movable, 
-  is  ?!tlac,ivc  force  causes  them  to  move  to 
a)  thedisk  and  grasp  it  between  them,  causing 
a  retardation  or  stoppage  in  its  rotation,  and 


voml  the  cods,  rornnng  a  spume,  y, . 
'core, whose  end  is  serew-tlireailed  to  r< 
nut,  Each  polar  extension  d  is  Torm 
an  clongatcil  slot,  r,  so  that  it  may  l 
upon  the  spindle  and  lie  free  to  moi  e 
in  one  direction— via.,  to  and  from  Hie 
i  Y  siiring,  i\  which  -may  lie  any  of  t 
!  known  forms,  is 

!  ^it’iscvblcnt  that  the  cleetromagne! 
1  lm  mounted  so  Hint  the  ilange  or  ape 
i  tlic  web  of  the  wheel  C  shall  rotate 
, !  ,1 ,1,  and  they  operate  directly  thereon 
.  j  of  upoua  disk, 

I  i  clcelr^magiict  slitdl  be closed  throii] 
■  moving  portion. 

1.  Tliccomhinatioii,wilhan  electro- 

'  ,,f  polar  extensions  mounted  upon  tli 

:  i  the  limbs  of  Hie  magnets,  and  liaui 
!  ,I1(.ut  thereon  to  and  from  each  oU 
!  adapted  to  grasp  between  them  an  ai 
:!8"^S^dUk,  rigid.: 
:  I  edTiponan  axle,  and  an  elect ro-magi 


United  States  Patent  Office. 


MAGNETIC  SEPARATOR. 


SPECIFICATION  forming  part  of  Letter*  P 


^Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
Stale  of  Sow  Jersey,  have  invented  n  new  nnd 
-  osefol  Improvement  in  Magnetic  Separators; 
and  Ido  hereby  declare  that  the  following  is 
a  foil  nnd  exact  description  of  the  same,  refer¬ 
ence  beinghad  to  the  nccompanj  ing  drawings, 
and  to  the  letters  of  reference  marked  thereon. 
io  In  Letters  Patent  of  the  United  Stntes,  Xo. 
£3,329,  granted  ino.Inne  l.lSSO.issliownade- 
viceforseparatingmagneticnmlnon-magnetic 
substances,  consisting,  essentially,  of  a  magnet 
past  whose  poles  fall  the  mingled  substances, 
i:  tbe  attraction  of  the  magnet  acting  to  alter  the 
path  of  the  magnetic  snbstancc,  drawing  it 
oat  and  away  from  tbe  uou-magnetic  portion, 
tliemagncticand  non-innguoticsnbstnnccs  fall¬ 
ing  into  different  receptacles, 
to  Tbeinventionintbiscnscrclntcstoiniprovc- 
rnents  upon  the  invention  therein  shown;  nnd 
it  consists  in  the  features  more  particularly 
hereinafter  specified  nnd  claimed. 

In  this  invention  U-shnpcd  electro-magnets 
ij  ate  need,  made  up  of  ono  or  of  several  series 
ofcoils.  WhcrcBCVcrnl  scries  of  coilsnreuscd 
their  polar  faces  or  extensions  nro  united  to 
form  one  polar  face  or  extension  for  one  po¬ 
larity,  the  polar  faces  licing  placed  at  right  an- 
jo  (ties  to  the  Uow  of  the  material  to  bo  treated. 
Themagneticniatcrial  isnetedon  consequently 
by  both  poles.  As  the  first  draws  it  out  of  its 
path,  if  the  second  were  in  the  same  plane  rel¬ 
atively  to  the  tlow  of  material,  it  would  act  on 
15  the  material  atashorterdistaucothnu  the  first, 
acd  would  possiblyattractthematcrialtoitself. 
Toavoid  this  it  is  better  to  place  tbe  activo  faces 
of  the  polar  extensions  in  different  planes  rel¬ 
atively  to  the  tlow  of  material,  the  second  bc- 
t°  tag  placed  to  the  rear  of  the  first,  a  distance 
approximately  equal  to  the  distance  the  first 
draws  the  maguctic  material  out  of  its  path, 
ftom  the  fact  that  often  a  particle  or  particles 
of  twu  magnctic  snbstancc  como  between  par- 
45  hrlcs  of  the  magnetic  substances  and  the  at¬ 
tractive  force  acting  on  them,  such  magnetic 
particles  are  not  drawn  out  of  their  path  suf- 
firaently,  nnd  fall  with  tbe  non-magnctic  snb- 
bence  it  is  preferable  that  tho  urate¬ 
s'1  nat  be  subjected  to  the  nclion  of  the  separator 


several  times  in  order  toinsore  thorough  sepa¬ 
ration.  An  somo  portion  of  the  substance  to 
be  treated  is  more  magnetic  than  another,  this 
more  magnetic  portion  is  apt  to  be  drawn  out 
of  its  path  nnd  separated  by  the  first  separa-  55 
tor.  Moreovcr.if  tho  magnets  be  too  nenrthe 
path  of  the  very  magnetic  material,  they  would 
bo  apt  to  draw  the  material  to  themselves, 
which,  clinging  thereto,  would  soon  clog  the 
magnets,  constantly  extending  their  poles;  60 
hence  the  magnets  of  tho  first  separator  are 
phiced  at  some  distance  from  the  path  of  the 
material.  In  order,  then,  to  act  equally  on  the 
less  magnetic  portion,  it  is  preferable  that  tho 
next  set  or  magnets  be  placed  somewhat  nearer  65 
the  path  of  the  falling  material,  and  so  with 
each  succeeding  separator  of  the  scries.  To 
accomplish  this,  soveral— preferably  three — 
separators  are  arranged  in  scries,  somewhat  in 
echelon,  so  that  the  portion  which  passes  into  ja 
the  non-magnctic  receptacle  of  the  first  passes 
immediately  to  tho  second  separator,  and  so 
on  through  the  scries,  the  magneticreceptncles 
of  all  the  series  leading  to  a  common  delivery- 
chute.  Combined  with  this  series  is  a  suitable  75 
hopper  nnd  sieve  and  elevator  for  carrying  the 
sifted  material  up  nnd  delivering  it  to  the  first 
separator  of  tbe  scries. 

In  the  drawings,  Figure  1  represents  a  se¬ 
ries  of  separators  and  accessories  mounted  in  a  80 
suitable  framing;  Fig.  2,  a  single  hopper  and 
magnet  in  detail;  and  Fig.  3,  a  series  of  mag¬ 
netic  separators  in  section,  taken  on  linexx 
of  Fig.  1. 

II II  H.&c.,  is  any  suitable  framing,  in  which  85 
are  secured  the  separators  12  3,  each  consist¬ 
ing,  essentially,  of  a  hopper  and  magnet,  as 
AM, B  31', and  C  M". 

Tho  material  to  be  treated  is  first  fed  into  a 
hopper,  F,  whenco  it  passes  into  a  sieve,  G,  as  90 
nlllumps,stoncs,&c., should  be  separated  from 
tbe  material  to  bo  treated.  The  silted  material 
falls  into  a  receptacle,  9,  having  an  inclined 
bottom,!/, which  feeds  it  into  the  bottom  of  an 
elevntor,  L,  while  tho  lumps,  stones,  &c.,from  95 
G  are  delivered  to  a  wasteway.  (>ot  shown.) 
Tho  elevator  L  conveys  the  material  to  the 
hopper  A  of  the  first  separator,  whence  it  falls 
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GOVERNOR  FOR  ELECTRIC  ENGINES. 


To  ail  whom  it  may  concern. : 

Be  it  known  Hint  I,  Thomas  A.  Edison",  of 
Menlo  Park,  in  (he  county  of  Middlesex  and 
Stale  of  Xcw  Jersey,  have  invented  a  new  anil 
5  useful  Improvement  in  Electric  Engines;  and 
Ido  hereby  declare  that  the  following  is  a  foil 
and  exact  description  of  the  same,  reference 
being  had  to  the  accompanying  drawing,  and 
to  the  letters  of  reference  marked  thereon. 
io  This  invention  relates  to  a  governor  for  elec¬ 
tro-magnetic  engines. 

Governors,  as  usually  hitherto  made  for  such 
engines,  have  been  arranged  to  break  the  cir- 
coit  upon  the  occurrence  of  a  too  great  speed, 
15  the  circuit  beiug  again  closed  upon  t  he  proper 
lessening  of  the  speed;  but  it  is  evident  that 
the  abnormal  speed  will  be  continued  by  the 
momentum  of  tire  parts  for  a  greater  or  less 
interval  after  the  breakage  of  the  circuit, 
io  This  plan  gives  rise  to  undesirable  variations 
in  the  speed  of  (he  engine,  as  tiro  speed  must 
first  rise  when  the  circuit  is  broken,  then  fall 
when  it  is  again  completed,  thus  alternating 
io  rise  and  fall  of  speed,  often  giving  a  jerky 
sj  motion  to  the  engine  and  connected  gearing. 
Hie  better  plan  would  seem  to  be  to  so  arrange 
the  governor  that  ordiuarily  the  abnormal  or 
greater  than  desired  speed  should  not  bo 
reached,  the  speed  being  maintained  prncti- 
30  eally  uniform. 

Thcobject  of  this  invention  is  to  accomplish 
this  result;  and  to  that  cud  it  consists  in  a 
governor  by  which  the  circuit  is  broken  at 
regular  intervals — that  is,  onco  in  every  revo- 
35  lotion  of  the  governor — andordiiiarilyatnccr- 
taiu  determined  point,  the  engine  running  by 
momcntiimnutilthccirciiitbcngaincompletcd, 
thus,  so  to  speak,  allowing  the  current  to  act 
through  only  a  portion  of  the  stroke,  cutting 
to  it  off  then,  after  a  maimer  analogous  to  the 
catting  off  in  steam-engines,  the  governors  be¬ 
ing  also  so  arranged  that  as  the  speed  increases 
the  current  shall  be  cut  off  and  the  engine  run 
hy  momentum  a  proportionately  longer  time 
tS  during  each  revolution,  forming  a  variable  au¬ 
tomatic  cut-off  exactly  analogous  to  the  steam- 


|  of  two  balls  attached  to  the  fly-rods,  which  arc 
pivoted  in  supports  fixed  upon  the  shaft  B, 
which  is  mounted  iu  suitable  bearings  and  re¬ 
ceives  motion  by  means  of  a  cord  or  belt  pass¬ 
ing  aronnd  the  pulley  C  and  connecting  it  to  55 
some  moving  part  of  the  engine. 

The  arms  a  a  of  the  governor  arc  pivoted  to 
a  sleeve,  b,  to  which  is  attached  a  commutator, 

D,  both  arranged  to  slide  up  and  down  upon 
thesbnftli.  The  commutatorDismadeofn  60 
conducting  portion,  d,  and  insulating  portion 
if,  each  cut  diagonally  and  united  at  their  di¬ 
agonal  edges.  The  circuit  to  the  engine  passes 
by  conductor  1  to  the  shaft  B,  then  by  thecon- 
ducting  portion  d  to  springe,  supported  on  but  65 
insulated  from  tho  frame  of  the  governor,  and 
thence  to  2.  The  governor  is  so  adj  nsted  that 

upon  rotation  at  the  proper  speed  and  with  the 
proper  pressure  ofcnrrent  the  commutator  will 

bcintlierightpositfouforthecircuittobccom-  70 
pletc  during  enough  of  each  rotation  of  D  to 
maintain  uniform  such  speed.  As  either  ad¬ 
ditional  work  is  given  tho  engine  to  do  orl<ss 
current  is  supplied,  the  governor  slowing  will 
cause  the  current  to  be  on  for  a  greater  portion  75 
or  the  rotation,"  or,  so  to  speak,  will  cut  off  at  a 
great  fraction  of  the  stroke,  or  vice  verea. 

"Wlmt  I  claim  is —  , 

1.  A  governor  for  an  elect  ric  engine  arranged 
to  break  the  circuit  at  regular  definite  inter-  so 
vats,  consisting  of  a  rotating  contact-maker, 

constructed  as  described,  with  means  forauto- 

matically  imparting  thereto  n  longitudinal 
movement,  and  a  contact-spring bearingtbere- 
on  and  interposed  in  the  motor-circmt,  sub-  85 
stantially  as  set  forth.  . 

•>  A  governor  for  an  electric  engine,  con-  . 

..istingofarotatingcontact-makerconstructed  t 

as  described,  and  arranged  to  break  the  cir- 
cuit  during  every  revolution  of  the  governor  90  . 
at  a  point  in  and  for  a  fraction  of  the  rcvoln- 
tion,  dependent  upon  the  speed  of  the  engine, 

6U^iis'stpecffication  signed  and  witnessed  this 
fllst  day  of  July,  1SS0. 

THOS.  A.  EDISON. 

Witnesses: 

Wm.  Cabman", 

S.  L.  Griffin". 


United  States  Patent  Office, 

THOMAS  A.  EDISON',  OF  MEN'LO  l’AHK,  NEW  JERSEY,  ASSIGNOR  TO  TIIE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

UTILIZING  ELECTRICITY  AS  A  MOTIVE  POWER. 


T.  A.  EDISON. 

DEPOSITING  CELL  FOB  PLATING  THE  CONNECTIONS  OF  ELEOTBIO 
LAMPS,  4o. 

No.  248,436.  Patented  Oot.  18, 1881. 
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Atte:  =  j:  Inventor: 

s®.  19.  ©iLrff-  ^  OL.  <bcUo<n\ 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

VACUUM-PUMP. 

SPECIFICATION  forming  part  of  Letter*  Patent  No.  281,838,  dated  December  27,  1881. 
Application  filed  December  ?,  1MJ.  (No  model.) 


Be  it  known  Unit  I,  Thomas  A.  Edison,  of 
Meolo  Park,  in  tiio  comity  of  Middlesex  and 
Slate  of  New  Jersey,  lnive  invented  a  new  and 
•  useful  Improvement  in  Vacuum-Pumps ;  and 
I  do  hereby  declare  that  the  following  is  a  lull 
a:d  exact  description  of  the  same,  reference 
being  bad  to  the  accompanying  drawing,  and 
to  the  letters  of  reference  marked  thereon, 
u  This  invention  has  reference  to  improve¬ 
ments  in  the  Sprcngol  air-pumps  for  producing 
high  vacua;  and  it  cotiMS'a.  essentially,  in  a 
eontraction  in  thesnpply-tube formed  integral 
therewith  nliove  the  fall-tube, 
t;  In  the  Sprengci  air-pumps  heretofore  in  gen¬ 
ual  me  the  mercury-supply  tube  and  mercury- 
fall  tube  were  connected  by  arubber  joint  with 
a  pinch-cock  for  regulating  the  sir.o  uf  the  con- 
uaction  in  the  rubber  joint.  More  recently, 
a  in  some  instances,  the  pinch-cock  has  been  dis¬ 
pensed  with  and  a  glass  stop-cock  used  in  lien 
thereof.  The  pinch  cock  and  the  glass  stop¬ 
cocks  bare  been  found  to  lie  liable  to  leakage, 
the  latter  requiting  an  absolutely-! rue  grind- 
!i  ing  of  its  putts— an  expen?  ive  and  difficult  op- 


tached  to  a  pipe  leading  from  a  reservoir  sup¬ 
plying  many  pumps,  as  shown  in  Patent  No. 
218, -125,  dated  October  18, 1881.  At  a  little 
distance  from  its  upper  end  the  tube  G  is  con-  40 
traded  into  a  narrow  orifice,  g,  or  a  site  per¬ 
mitting  the  mercury  to  pass  therethrough  drop 
lie  drnn  nnlv.  This  contraction  0  takes  the 


□lilting  the  mercury  to  pass  thereiurongn  urop 
by  drop  only.  This  contraction  g  takes  the 
1  plncc  of  the  rubber  joint  and  of  the  glass  stoii- 
cick  before  referred  to,  and  is  formed  integral  45 
with  the  anpply-tnbe,  the  part  of  the  tnbeaboye 
the  dill  of  the  contraction  being  known  as  the 


Myinvci 


high 


ions,  so  that  a  pi 


p  cheaply  produced.  Sucliapiiiiip  Is  illustrated 
in  the  drawing  hereto  annexed,  which  shows, 
in  elevation,  a  pump  embodying  my  invention. 

As  here  shown,  the  pump  proper  is  the  long 
iubcG,  having  at  its  upper  end  a  merenry- 
13  reservoir,  II,  which  may  be  integral  therewith, 
part  of  G  may  be  -* 


as  shown,  m 


the  end  of  the  contraction  uems  known  » 

«  supply-tube  "and  the  part  below  such  point 
the  “  fall  tube.”  At  a  littlo  distance  below  g 
the  tube  F  enters  G,  preferably  by  n  downward  51 
io.w.1  1?  tuii no  t lm  tube  to  which  is  attached 


the  tube  F  enters  G.preieramyuyauow 

I  bend,  F  being  the  tube  to  which  is  attached 
the  nrticle  or  vessel  to  he  exhausted  of  air. 

~|'  ns  hero  sliowu,  is  a  vessel  for  catching 
mercery  passing  through  the  pnmp,  and 
keeping  the  bottom  or  the  tubo  or  pomp  G  55 
waled  air-tight,  the  vent  or  overflow  tube  G" 
being  above  the  bottom  nr  end  of  G. 

Connected  to  F  by  a  tube,  i is  “  McLeod 
gage,  I,  fur  determining  the  degree  of  exliaos- 


What  I  claim  ii-  . 

In  a  Sprengci  air-pump,  themereniy-siipply 
tube  having  formed  integral  therewith  a  mm- 
iraction  above  the  faU-tube  for  regulating  ho 
flow  of  mercury,  substantially  as  and  for  the  5 
purpose  specified.  ,  .g:. 

This  specification  signed  and  wilnessen  mis 
5th  day  nr  December,  I-SSI.^  ^  Emsox. 

Witnessea: 

H.  w.  Seely, 

War.  H.  MEADOWCItOFT. 


T.  A.  EDISON. 

DYNAMO  ELECTRIC  MACHINE. 


No.  251,537. 


Patented  Deo.  27,1881. 


WITNESSES: 

/d>-  IS.  Jlo-t-h 
7 . 


INVENTOR: 

&.  CL. 

BY  J^LjCo~«'UjiU'Mr 
ATTORNEYS. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

DYNAMO-ELECTRIC  MACHINE. 

SPECIFICATION  forming  put  of  Letter!  Patent  No.  251,537,  dated  December  27, 18! 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison',  of 
Menlo  Park,  in  the  count  v  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  Dynamo  or  Magneto 
Electric  Machines  or  Electric  Engines  ;  and  I 
do  hcrebv  declare  that  the  following  is  a  full 
and  exact  description  of  the  same,  reference 
being  had  totlio accompanying  drawings^and 


he  polar  extensions  of  the  magni 
of  each  series  being  insulated  fro 
■.  Each  ring  has  two  fingers,  e, 
edge,  which  are  bent  inwardly  fc 
ing  connection  wi"  »— 


totlio  accompanying  urn*  mgs,  i 
,  .v..ors  of  reference  marked  thereon. 
The  object  I  have  in  view  is  to  prodmcsim 


...6  _ _ _ the  indnetive  in 

tho  commntator  end  of  the  machine  ca 
is  connected  with  the  bars  of  the  comir 
cylinder  D  by  an  angular  bar,  d. 

"  The  connections  of  this  machine  arcai 


'incoujcci  i  nave  in  view  is  iu  |..™ - ---■ 

plcandetlicicnt  means  fur  connect  iiigtkc  naked 
copper  inductive  liars  ill  dynamo  or  magneto 
electric  machines  or  electric  engines  having 


provenicnt  upon  the  means  shown  for  this  pur- 
pore  in  Patent  No.  2 12,898,  granted  to  me  3 nno 
14, 1SS1.  This  I  aecomplisli  by  tho  use  of  two 
■  '  ’  -  1  ‘  :d  rings, which  make 


scries  oft 

tutor Vm\°are  tit' 
bars  of  the  cornu 


at  the  ci 


concentric  rings  being  shown  to  avoid  confu¬ 
sion;  Fig.  2,  a  longitudinal  section  through 
lie  armature,  the  commutator-cylinder  being 
at  ion;  and  Fig.  2.  n  separate  view 


30  shown  m  elevntio 
of  one  of  tlic  ring 

The  core  A  of  tnc  armature  is  uuiiv  u|>,  *>--• 
described  iu  my  former  applications,  of  disks 


or  rings  ot  iron  separated  liy  paper. 

35  Breprcsciits  the  naked  copper  bars,  arranged 
longitudinally  011  tlic  core  parallel  with  then: 


of  rotation,  aiid  insulated  from  sucii 
from  each  otlicr.  In  practicctliecorciswliolly 
or  nearly  covered  by  sucii  bars. 

4°  C  O'  are  tlie  two  scries  of  concentric  copper 


have  already  applied  for  a  patent, 
commutator  end  cacli  ring  connects  tw 
site  inductive  bars,  and  has  a  connect! 
wav  with  the  commntator,  while  at  tl 
end  tlic  terminal  and  initial  hare  of  tl 


a  continually  •  closed  multiple -arc 
through  all  the  hare,  the  current  being 
at  tlic  negative  commutator-brush,  ai 
part  passing  through  one-half  of  tlic  l 
meeting  tho  other  part  of  the  ctirrcn 
positive  commutator-brush. 

Wliat  1  claim  is— 

1.  In  a  dynamo  or  magneto  electric  1 
or  electric  engine  having  a ,  cylindne 
tare,  tho  concentric  rings  for  connecl 
inductive  hare,  substantially  as  set  ro, 

»  Inadynainoormagnetoelcctrici 

or"eleetric  engine,  the  combination,  1 
cylindrical  armature-core,  of  the  long 
inductive  bare,  two  scries  of  concentr 
ul  commutator-connections,  substan 


This  specification  signed  and  witne: 
25tli  day  of  June,  1SSI. 

THOS.  A.  ED 


:Sf?l 


(No  Model.) 
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ELECTRO-MAGNETIC  MOTOR. 


ECIFJCATION  forming  part  of  Letter*  P 


II  tchom  it  may  concern: 

,  it  known  that  I,  TllOMAS  A.  Edison,  of 
lo  Turk,  in  the  county  of  Middlesex  nud 
5  of  New  Jersey,  Imve  invented  n  ncnrnnd 
ill  Improvement  in  Kiectro-Mngnetic  Mo- 
;  and  I  do  liereby  dvcluro  that  the  follow- 
s  a  full  and  exact  description  of  tbcBame, 
voce  being  hail  lotbc  accompanying  draw- 
and  to  the  letters  of  reference  marked 

ie  object  1  leave  in  view  is  an  improvement 
cctro- magnetic  motors  for  driving  light 
liinery— such  as  sewing-machines.  lathes, 
but  especially  designed  for  sewing-mil¬ 
es— which  improvement  will  enable  the 
d  of  the  motor  to  be  readily  regulated,  so 
the  driven  machine  can  be  ran  fast  or 
,  as  desired,  without  breaking circnit,  and 
liat  in  starting  or  stopping  I  he  motor  the 
stance  of  its  circuit  will  be  regulated  in  or- 
to  prevent  nnv  noticeable  effect  upon  the 


sislancc.  In  this  way  a  nearly  cons 
sistnnee  will  bo  maintained  and  lam 
nected  with  the  earns  main  conduct 
notbe  appreciably  affected.  Asnitable 
conveniently  located  is  provided  for 
and  breaking  circuit. 

In  the  drawing  a  sewing-machine  h 
seated  in  end  elevation  with  uiy  iinpro 
attached  thereto. 

A  is  the  frame  of  a  sewing  or  olln 
machine,  and  B  is  the  motor  mounted 
and  driven  by  the  circuit  1  2,  derive 
the  main  conductors  of  the  system, 
wiro  resistance,  mid  D  is  a  lever  pit 
the  frame  A,  through  which  rcsisiui 
lever  tliecircuit  1 2  passes.  This  lever  t 
in  one  direction,  so  ns  to  tlnow  all  the 
once  into  the  circuit  by  a  spring,  b,  a 
connected  by  a  rod,  o,  with  a  foot-tn- 
G  is  the  switch  for  making  anil  breat 


No.  261,543. 


T.  A.  EDISON. 

ELEOTKIO  LAMP. 

Patented  Deo.  27,1881. 
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ELECTRIC  LAMP. 
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THOMAS  A.  EIHSOX,  OF  MENLO  PABK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

MANUFACTURE  OF  ELECTRIC  LAMPS. 

SPECIFICATION  forming  part  of  Letter*  Patent  No.  251.544,  dated  December  27. 1881. 


Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
Slate  of  New  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  the  Mnnnfnctnre  of 
Electric  Lamps;  ami  I  do  hereby  declare  that 
the  following  is  a  full  and  exact  description 
nf  the  same,  reference bcimr  had  tolheaccom- 


Iu  the  drawings,  Figure  1  shows  the  arrange¬ 
ment  for  electroplating  the  mechanically- 
formed  joints  of  the  carbon  filament  andsbort 
copper  wires,  and  Fig.  2  the  arrangement  for 
fusing  the  wi * — **■“■ 


ends  together. 

A  is  the  carbon  filament,  which  has  the  sliorl 
copper  wires  a  b  secured  to  its  ends  meeban 
ically.  This  may  be  accomplished  in  several 
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INCANDESCENT  ELECTRIC  LAMP. 


SPECIFICATION  forming  part  of  Latter*  Patent  No.  Z51.54B.  dated  December  27. 1£ 


To  all  whom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of  2 
Menlo  Park,  in  the  county  of  Middlesex  and  t 
Slate  of  New  Jersey,  have  invented  n  new  and  1 
=  useful  Incandescent  Electric  Lamp;  and  I  do  o 
hcrchy  declare  that  tlio  following  is  a  fnllnud 
exact  description  of  tiresome,  reference  being  I 
had  to  the  accompanying  drawing,  and  to  the  ;  i 
letters  of  reference  niarkcil  thereon.  1 1 

to  The  object  of  this  invention  is  to  provident!  :  I 
incandescent  electric  lamp  consisting  of  near-  s 
hen  lilamriit  hermetically  sealed  in  an  ex- 1 1 
hausted  glass  coutaining-clianibcr,  with  means  j  i 
whereby  the  carbon  particles  thrownoffby  the  i  s 

15  carbon  lilaincnt  may  Ire  attracted  downwanlly,  !  t 

in  ortier  that  the  formation  of  an  nro  between  i 
the  limits  of  the  carbon,  and  also  whereby  the  j ' 
blackening  of  the  inclosing  glass  chamber  ;  I 
above  the  base  of  the  carbon  by  the  deposition  j 
so  thereon  of  theenrbon  particles  referred  to,  may 
be  avoided.  This  I  accomplish  by  combining  1 
with  each  lamp  a  magnet  arranged  relatively  1 
to  the  carbon  filament  so  that  it  will  attract  1 
the  highly  electrified  carbon  vapor  within  the 
25  glass  containing-chambcr  downwardly.  An 
illustration  or  this  is  given  in  the  drawing, 
which  is  a  view  of  a  lamp  with  a  magnet  at, 
tadicd,  in  which — 

0  is  a  lamp  consisting  of  a  hermetically- 
30  scaled  exhausted  glass  globe, within  which  the 
carbon  lilaincnt  c  is  secured  in  clamps  a  b. 
Upon  the sideof  the  lamp,  and  in  suitable  sup¬ 
ports,  is  fixed  the  magnet  X S, whose  upper  end 
reaches  preferably  to  about  the  height  of  the 


If  the  magnet  be  placed,  as  shown,  with  its 

X  pole  uppermost,  it  is  to  be  arranged  upon 
the  positive  side  of  the  lamp;  if  with  the  8 
pole  uppermost,  then  upon  the  negative  side  •/  . , 
!  of  the  lamp.  ■  ,  4°.'  • 

1  It  is  evident  that  variations  may  be  made. 

[  For  instance,  an  electro-magnet  may  be  used 
!  instead  or  the  permanent  magnet;  or  a  two- 
i  limbed  magnet  may  be  used,  its  poles  being 
I  properly  disposed  in  relation  to  the  positive  45 
I  and  negative  sides  of  the  carbon  filament;  or 
i  the  single  or  double  limbed  magnet  may  be 
i  placed  within  the  glass  inclosing  globe;  or,  In-  - 
stead  of  a  regular  magnet,  a  eoil  of  wire  through 
I  which  a  curreut  is  passed  may  be  nsed.  50 
;  The  magnet  or  current  nsed  may  be  a  very 
1  weak  one,  as  sncli  will  suffice  to  deflect  elec- 
!  trifled  carbon  vapor.  .... 

i  M'hat  I-claim  is—  ,  .  • 

!  1.  The  combination,  with  an  incandescent  55 

electric  lamp,  of  a  magnet  for  preventing  the 
deposition  of  carbon  upon  the  upper  part  of 
tbc  glass  inclosing-globe,  substantially  as  let 


«  The  combination,  with  an  incandescent  60 
electric  lamp,  of  a magnet .for ^ttractnig .down¬ 
wardly,  or  to  the  base  of  tHe  lamp,  the  electn 
lied  carbon  vapor  formed  therein,  substantially 

,lSTh?s  specification  signed  and  witnessed  this  65 
mth  day  of  January,  18SLg  ^  ED,gox.  .  / 

" '*  ILWl  Skei.y,  . 

ElINEST  J.  BEnr.OKEN. 
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MAGNETO  OR  DYNAMO  ELEOTRIC  MACHINE. 
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MAGNETO  OR  DYNAMO  ELECTRIC  MACHINE. 
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SYSTEM  OF  ELEOTHIC  LIGHTING. 
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SYSTEM  OF  ELECTRIC  LIGHTING. 

SPECIFICATION  fo.mlng  part  of  Lett.™  Patent  Ha.251.55I.  dated  December  27. 181 


(Ho  Model.) 
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UNDERGROUND  CONDUCTOR. 


2,  dated  December  27, 1881. 


tf'/atT.THOMAS  A.  EDISON,  of  diameters  vary  according  to  the  nnmber  of 


:  Sheets — Shett  t 


No.  251,553. 


T.  A.  EDISON. 

eleotrio  chandelier. 


Patented  Deo.  27,1881. 
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TIIOM  VS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
’  EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

ELECTRIC  CHANDELIER. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  2S1, 853,  dated  December  27,  1881. 


To  all  whom  it  may  concern : 

Be  it  known  that  I,  Thomas  A.  Edison,  of 

Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  Now  Jersey,  have  invented  a  new  and 


licr.  The  chandelier  is  composed  of  three  ele¬ 
ments — the  arms  carrying  the  lamps  or  burn¬ 
ers,  of  which  there  may  be  any  desired  nnm-  50 
her;  the  standard  and  attached  base  into 


2  Sbe^tt — Sheet 


T.  A.  EDISON. 

ELEOTEIO  LAMP  AND  SOOKET  OR  HOLDER. 

No.  261,654.  ^  Patented  Deo.  27,1881. 
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HOJIAS  A.  EDISON’,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

ELECTRIC  LAMP  AND  SOCKET  OR  HOLDER. 

forming  put  of  Lettera  Patent  No.  251,554, dated  December  27, 18 


SPECIFICATION  : 


(Ho  Model.) 


REGULATOR  JOB 

No.  251,656. 


T.  A.  EDISON. 

MAGNETO  OB  DINAMO  EEEOTBIff  MA0HISE8, 

Patented  Deo.  27,1881. 
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THOMAS  V.  EDISON,  OF  -MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

REGULATOR  FOR  MAGNETO  OR  DYNAMO  ELECTRIC  MACHINES. 

SPECIFICATION  forming  port  of  Letter.  Patent  No.  251,586,  dated  December  27, 1881. 
Applieetien  filed  October  »,  lSeO.  (X.nodeL) 


To  all  idiom  it  may  concern 
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WEBERMETER. 

SPECIFICATION  forming  port  of  Lotters  Patent  No.  261,558,  dated  December  27,  1881. 


Tu  all  ir/ioiM 


„„ . . n  that  I,  Thomas  A.  Edison,  of 

Menlo  Park,  in  tho  county  of  Middlesex  anil 
Slate  of  New  Jersey,  havo  invented  a  new  and 
useful  Improvement  in  WcUorinetcrs;  anil  ' 
do  hereby  declare  n  *" 


. . (lowing  is  a 

and  exact  description  of  the  same,  reference  be¬ 
ing  had  to  the  accompanying  drawings,  nr'  •« 


the  letters  of  reference  innrkeil  thereon. 

The  oliject  of  mv  invention  is  to  prodnco  a 
wobermeter  which’tvill  have  tho  temperature 
within  tbcinclosing-casc  so  automatically  rt'gu- 


one  of  which,  having  its  plates  placed  farther 
apart  and  having  a  smaller  proportion  of  the 
current  shunted  through  it,  will  deposit  only 
a  small  proportion  of  what  the  flrat  cell  de¬ 
posits,  and  may  be  used  as  a  check  upon  the  55 


st  cell. 


In  the  drawings,  Figure  1  is  a  view  showing 
the  arrangement  of  tho  cells  and  carbou  re* 
sistnuce;  Fig.  2,  a  separate  view  of  the  plates 
of  one  cell  and  the  stopple-connections.  60 

1  anil  2  are  the  main  conductors,  in  sliunt- 
cirenits  from  which  are  arranged  tho  two  elec¬ 
trolytic  cells  A  B.  The  resistances  o  b  (pref¬ 
erably  of  German  silver)  shunt  portions  of  the 
current  throngli  tho  cells.  Iu  the  shnnt-eir-  65 


design. 

T.  A.  EDISON. 

INCANDESCENT  ELECTRIC  LAMP. 

No.  12,631.  Patented  Deo.  27,1881. 
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EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

OESIGN  FOR  AN  INCANDESCENT  ELECTRIC  LAMP. 


n«d  ;  orisinal  Deign  fur  inc.n  i';eti"E  nn  nr  il.n  .1™  E 

g.BiLig^ 

“iTLtoforetlicghisa  glol.es  used  to  inoloso  prox|matoly  “poarsliapeO." 

c,cctric  laraps 

ssissi-”"""”"- *■ 

The  leading  feature  of  my  design  consists  of  23d  day  of  >ovemTn'0^[g  ^  EDISON, 
taring  the  upper  portion  of  the  globe  of  the  ; 

torn  (when  viewed  in  section)  of  a  semieir-  V  Uncsses: 

sleandthelowcrpartgradnallytaperingdown  H.  ”1  ,  BmiB 

l»  the  bottom,  where  it  is  set  into  a  socket.  Eknkst  J.  BhltGGitEN. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


TELEPHONE. 


SPECIFICATION  forming  part  of  Letter*  Patent  No.  252,442,  dated  January  17,  1881 

all  idiom  it  man  concern  :  the  diaphragm  in  boned  ontwardly  anil  cu 

lie  it  known  that  I,  Thomas  ALVA  EDISON,  tho'ends  of  the  arms  to  he  farther  apart 
Menlo  Park,  in  the  State  or  New  Jersey,  when  the  diaphragm  is  at  rest;  conscqm 
vc  invented  an  Improvement  ill  Telephones,  the  pressure  on  the  carbon  is  lessened, 
which  the  following  is  a  specification.  thus  weakens  the  electric  current  passing 
in  this  telephone  the  button  of  finely-divided  the  line:  but  as  the  diaphragm  returns! 


T.  A.  EDISON. 

MAGNETIC  ORE  SEPARATOR. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

MAGNETIC  ORE-SEPARATOR. 


SPECIFICATION  forming  part  of  Letter*  Patent  No.  283,131,  dated  August  22, 


To  nil  irhom  it  may  concern:  B  B  are  powerful  horseshoe-magnets,  pref- 

Bc  it  known  that  I,  Thomas  A.  Edison,  of  erably  electro-magnets  energized  through  con- 
Mcnlo  Park,  in  the  county  of  Middlesex  and  ductors  1 2  from  any  snitablo  sonreo  of  clectric- 
State  of  New  Jersey,  have  invented  a  new  and  ity.  As  shown,  they  are  arranged  in  series, 
useful  Improvement  in  Magnetic  Orc-Separa-  hot,  if  desired,  they  may  be  placed  in  mnltiple- 
lors,  (Case  No.  320;)  and  I  do  hereby  declare  arc  or  derived  circuits, 
that  the  following  is  a  full  and  exact  descrip-  The  mixture  of  magnetic  and  non-magnetic 
tion  of  thesanic,  reference  being  had  to  the  ac-  substances  enters  the  upper  end  of  the  trough, 


(Ho  Model.) 
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THOMAS  A.  EDISON,  OF  MENU)  l’ARK,  NEW  JERSEY,  ASSIGNOR  TO  TIIE 
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DYNAMO  OR  MAGNETO  ELECTRIC  MACHINE. 

SPECIFICATION  forming  port  of  Letter.  Patent  No.  263,133,  dated  Auguet  22,  1882. 


To  all  idiom  it  may  concern:  ofnirenn  bo  forced  over  the  armature.  In 

Be  it  known  tlrat  I,  Thomas  A.  Edison,  of  addition,  tbc  air  will  not  be  heated  to  such  an 
Menlo  Park,  in  tbc  countv  of  Middlesex  and  extent,  and  both  ends  of  the  armature  will 
State  of  New  Jersey,  have  invented  a  new  and  have  tbe  same  temperature, 
useful  Improvement  in  Dynamo  or  Magneto  To  allow  tbe  currents  of  air  supplied  in 
Electric  Machines,  (Case  No.  fHli;)  and  1  do  cither  way  before  described  to  circulate  freely 
licrobv  declare  that  the  following  is  a  full  around  the  inductive  portion  of  the  armature 
and  exact  description  of  the  same,  reference  and  between  such  inductive  portion  and  tbe 
being  had  to  the  accompanying  drawings,  and  core,  I  have  devised  the  following  construe- 
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ELECTRIC  LAMP. 


that  I.  Thomas  A.  Edison,  of ! 


ine  iuto  tlic  bmp  is  fastened  a  double  clamp 
thSf  in-  nnn  which  is  Y-shaneil,  a  carbon  l 


BEOULATOB  FOB  DYNAMO  OB  MAGNETO  ELEOTBIO  HAOH] 
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regulator  for  dynamo  or  magneto  electric  machines. 
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THOMAS  A.  EDISON-,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

ELECTRIC  CHANDELIER. 

SPECIFICATION  forming  part  of  Letter.  Patent  No.  283,137,  dated  Auguat  22,J88^^ 

ipplicatl™  *»J  li  Ioii«  U,  leffi.  No. :l- 


Be  it  known  Hint  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  ami 
Stale  of  New  Jersey,  liavc  invented  n  new  and 
u«cful  Improvement  in  Electric  Cliandeliers, 
(Case  No.  321:)  and  Ido  hereby  declare  that 
tko  following  is  a  full  and  exact  description  of 
the  same,  reference  being  bail  to  the  accompa¬ 
nying  drawing,  and  to  tlio  letters  of  reference 
i  marked  thereon. 

It  is  often  desirable  to  have  an  mcnndcsccnt- 
electrie  light  support  or  chandelier  readily  re¬ 
movable  from  one  position  nml  readily  place- 
able  ia  another  or  different  posilioti. 

;  The  object  of  this  invention  is  to  provide 
such  a  support  or  chandelier,  to  which  end  it 
cousists  in  the  features  more  particularly  here¬ 
inafter  described  and  claimed.  Such  acli- 
delier  or  snppot  t  is  shown  in  tlio  drawing. 

0  T  is  a  tube,  terminated  preferably  at  its  top 
br  a  shoulder  or  enlargement,  G,  acting  as  a 
weight  thereto.  Within  Gnre  secured  the  two 
metallic  conductors,  forming  n  comploto  or 
round  metallic  circuit  when  joined  to  the  other 


|  but  the  arrangement  of  boons  and  eyes  may 
of  course  ho  varied.  Both  the  sets  D  E  and  JJ 
C  may  ha  hooks,  or  one  may  be  hooks  and  the 
other  eyes.  ,  45 

The  operation  is  evident.  Tbechandclieror 
I  support  beiDg  simply  hung  from  BC,  a  circuit 
1  is  completed  through  the  chandelier  and  at¬ 
tached  lamps,  while  the  chandelier  is  readily 
removable  tliereffrom  and  attachable  to  any  50 

|  0tiurpProcricoaitbns  been  fonud  to  be  exceed- 

I  SmxM  .>  d«l*l  MS  M 

being  bang  therefrom  by  tbo  hooks.  By  this 
|  arrangement  tlio  light  may  bo  remhljnud 
easily  Bbiftcd  along  the  line  of  work  as  de¬ 
sired.  By  this  construction  and  arrangement 

1  thoconducting-wiresnrc  entirely  concealed  and  60 

protected,  obviating  daDger  of  shock  to  person 

or  injury  to  the  wires,  wlnlo  a  light  and  porta- 
bln  c!inmlciicr  is  cheaply  furnished. 

A  hanging  incandescent-electric-himp  chan-  65 
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SPECIFICATION  forming  part  of  Letter.  Patoat  No.  263.138.  dated  Augurf  22,  1882. 


lie  it  known  Unit  I,  TnoMAS  A.  Edison,  of 
Menlo  Park,  in  tlic  comity  of  Middlesex  and 
Sta  e  of  New  Jersey,  have  invented  a  new  and 
-  u^ful  luirrovemeut  in  Electric-Are  Light*, 
(Case  No.  309:)  and  1  do  hereby  declare  that 
the  following  is  a  full  and  exact  description  of 
Uic  same,  reference  being  laid  to  tlio  accom¬ 
panying  drawing,  and  to  the  letters  of  refer¬ 
ence  marked  tlieroon. 

Tlio  object  1  bare  ill  view  is  to  prodaco  sim¬ 
ple  aud  efficient  means  for  controlling  Hie  regu¬ 
lating  mechanism  of  arc-lamps.  This  I  accom¬ 
plish  by  means  of  a  permanent  magnet,  which 

;  is  opposed  by  an  electro-magnet  located  in  a 

shunt-circuit  around  the  arc.  Tins  permanent 
magnet  may  bo  connected  with  ono  cml  of  the 
soft-iron  core  of  I  bo  electro-magnet,  its  action 
upon  such  core  being  opposed  to  the  action  ot 
j  the  current  flowing  through  the  surronnding 
coils.  The  armature  acted  upon  by  tlio  mag- 


A  is  the  armature,  connected  to  control  the  35 
|r°tt^pSsfl™tputineircuit,theZ 
I  bon  points  being  together,  little  cnrreat  passes 


control  me  regulating  mechanism. 

The  foregoing  will  ho  better  understood  from 
5  the  drawing,  whicli  shows  dmgrnmmatically 
an  arc-lamp  embodying  my  myentiOT.  ^ 


raacuct  fll  actsou  iuo  urmuuuu-.*.  v.  * 

I  is  connected  with  the  upner-carbon  hom  > 

raise  the  upper  carbon,  0,  and  estabbsb  the 
voltaic  arc;  bat  ns  the  length  of  the  arc-isin- 
1  erased  by  the  wearing  away  of  the  carbons  4 
tbo  resistance  of  the  mam  circmt  becomes 
^rri1oXtrrct?oaraVnoOI?i3en0 
CrKa\ZSVtlS  R m jves°Srn„ab^irwn  50 
a  d  t“o  ^rton  C  dow“  again  to  the  proper 

»t=^=“ 

in*regulating  mechanism  for  arc-lamps,  the  5; 

|8tSS^aandwitncssedthis6L 


t.  EDISON. 


(Ho  Model.) 
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STRAIGHTENING  CARBONS  OF  ELEOTRIO  IN0ANDE80ENT  LAMPS. 

No.  263,141.  Patented  Ang.  22, 1882. 
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STRAIGHTENING  CARBONS  OF  ELECTRIC  INCANDESCENT  LAMPS. 


To  all  icAom  it  may  concern : 

Be  it  known  ttant  I,  Tiiojias  A.  Edison,  of 
Menlo  Park,  iu  tlio  county  of  Middlesex  nml 
Slateof  New  Jersey,  have  invented  n  now  and 
,  useful  Improvement  in  Straightening  Carbons 
of  Electric  Incandescent  Lamps,  (Case  No. 
320;)  and  I  do  Hereby  declare  tliattlio  follow- 
ingis  a  foil  and  exact  description  of  tlio  same, 

nfeicncebeingliad  tothe  nccompauyingdraw. 
io  ing,  and  to  tbc  letters  of  reference  marked 

It  sometimes  happens  in  tbc  manufacture  of 
tie  carbon  filaments  used  in  incandescent  elec¬ 
tric  lamps,  or  in  the  manipulation  attendant 
i$  upon  tboir  embodiment  in  lamps,  that  they 
become  distorted  or  crooked,  leaning  to  one 
side,  instead  of  standing  straight  within  the 
glass  inclosing  globe. 

The  object  of  this  invention  is  to  provide  a 
»  method  of  straighteniug  the  carbon  (ilntnunt 
aben  it  has  become  so  bent  or  distorted.  To 
accomplish  this  the  carbon  tllnmont  to  bo 
straightened,  after  its  embodiment  in  a  lamp, 
permanent  or  temporary,  is  raised  to  a  high 
13  degree  of  incandescence  by  the  olcetric  cur¬ 
rent.  It  isprefcmblo  that  the  degreo  to  which 
it  is  raised  should  be  somewhat  higher  than 
that  at  which  it  is  intended  to  use  it  thereaf¬ 
ter.  While  I  bus  healed  tlio  carbon  filament 
1°  Hsubjecicd  to  the  action  or  a  magnet  placed 
in  close  proximity  thereto  u;>oii  the  exterior  of 
[be  glass  inclosing  globe  or  chamber.  Tiro  at¬ 
traction  of  the  magnet  will  cause  tiro  filament 
to  gradually  become  straight.  When  this  has 
JS  been  altaiued  the  circuit  through  the  carbou 
« broken  and  it  is  allowed  to  cool.  While 
“ding  it  is  preferable  that  it  remaiu  nuder 
.  [ho  action  of  the  magnet  to  prevent  any  elec- 
tarrying  during  tlio  short  time  the  car- 
'  “  still  hot  after  the  current  has  ceased  to 

act,  tlonug  which  period  carrying  is  still  likely 
to  occur.  After  such  cooling  it  will  remain 
“might,  especially  if  used  at  a  lower  degreo 


of  incandescence  than  that  used  during  the 
straightening  process. 

Iu  the  drawing,  A  represents  the  glass  in¬ 
closing  globo  of  nn  incamlescentclcctriclamp 
whose  carbon  filament  C  is  bent  or  distorted, 
as  shown.  As  here  shown,  the  lamp  is  a  per¬ 
manent  one,  tlio  filament  C  being  secared  by 
clamps  c  c  to  tho  terminalsof  leading-ill  wires 
1 2,  which  are  scaled  into  tlio  glass  tubo  B, 
hermetically  scaled  to  the  globe  A  at  lb.  It 
is  evident,  however,  that  the  lamp  might  ben 
temporary  011c,  used  simply  for  thoparposeof  55 
the  process.  Tho  filamout  C  is  raised  to  a 
high  degree  of  incandescence  by  connecting 
1  2  to  a  suitable  source  of  electricity.  When 
reudered  iiicnmlesccnttboraaguctM  ishrooght 
into  close  proximity  thereto,  causing  the  fila-  6c 
ment  to  gradually  straighten,  as  indicated  ill 
dotted  lines.  When  straightened  sufficiently 
tho  circuit  through  1  2  is  brokeuand  the  fila- 
meut  allowed  to  cool,  preferably  while  under 
the  iiillucnco  of  the  magnet  51. 

What  I  claim  is— 

1.  Tho  method  of  straightening  a  bent  or 
distorted  carbon  filament  in  an  incandescing 
electric  lamp,  consisting  in  electrically  licat- 
ingthesamo  to  a  high  degiecof  incandescenco, 
then  subjecting  the  heated  filament  to  tho  ac¬ 
tion  or  a  magnet,  and  then  allowing  it  to  cool 
while  still  under  the  iuflncnceof  tho  magnet, 
substantially  as  set  forth. 

2.  Tho  method  of  straightening  a  bent  or 
distorted  carbon,  consisting  in  electrically 
heating  tho  saiuo  to  a  high  degree  of  mean- 
desceuco  and  subjecting  it  to  the  action  of  a 
rnaguct  while  so  heated,  substantially  as  set 

f°This  specification  signed  and  witnessed  this 
21stdayof51ay,lSShnosA_EDisoi. 

Witnesses: 

Kiohd.  N.  Dyek, 

II.  W.  Seely. 


United  States  Patent  Office. 


THOMAS  A 

mold  for  carbonizing  incandescents. 

SPECIFICATION  forming  part  of  Letter.  Patent  No.  263,144,  dated  Augurt  22,  18e2. 


To  all  irfom  •'  man  concern:  . 

Be  it  known  that  I,  Thomas  A.  hmso>,  of 
Menlo  I’ark,  in  the  county  of  Middlesex  amt 
State  of  Sew  Jersey,  have  invented  a  new  and 
•  useful  Improvement  in  Molds  for  Carbonizing 
’Filaments  or  Slips  (Com  So. 319;)  and  1  do 
l_hr  ileelaro  that  tllC  following  IS  U  fill!  Olid 


lereliv  declare  thus  —t.  - - - 

aid  description  of  the  same,  reference  being 
tad  to  the  accompanying  drawings,  and  to  the 
.Inters  of  reference  marked  thereon. 


Tho  second  part  of  the  invention  is  carried 
ont  by  holding  tho  loojied  filament  at  its  cen¬ 
ter  aud  allowing  the  limbs  to  coutract  while  . 
under  strain.  For  this  purposo  the  mold  is  55 
provided  with  a  stationary  block,  forming, 
with  the  side  of  tho  mold,  a  groove  which  re- 


n  bent  1 


of  tho  Ulament  are  held  by  movable 
blocks  resting  on  the  bottom  of  tho  mold,  6: 
which  movablo  blocks  are  held  opart  against 
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PROCESS  OF  MAKING  INCANDESCENTS. 


SPECIFICATION  fanning  part  of  Letters  Patent  No.  263,145,  dated  August  22, 


To  all  idiom  it  may  concern:  If  it  is  desired  to  increase  the  resistance  of 

Beit  known  tiiat  1,  Thomas  A.  Edison,  of  tlic  resultant  material,  tlio  preferable  wav  is 
Menlo  Park,  in  the  county  of  Middlesex  and  to  incorporate  with  the  material  noted,  before 
Slate  of  New  Jersey,  liavo  invented  n  newand  pressure  into  sheets,  a  proportion  of  powdered 
useful  Method  of  Manufacturing  Articles  of  carbon  or  charcoal.  The  larger  the  proportion  55 
Carbon,  (Case  No.  303 ;)  and  Ido  hereby  do-  of  carbon  or  charcoal  used  tbo  greater  tho  re- 
dare  that  the  following  is  a  full  and  exact  de-  sistanco  of  the  sheets  of  any  given  density, 
scription  of  the  same.  As  tho  density  may  bo  varied  by  varying 

lu  several  prior  applications  for  patents  by  the  pressnrensed,  and  tho  resistance  regulated 
me  made  arc  described  various  methods  of  by  proportioning  the  amounts  of  pulverized  60 
manufacturing  from  various  materials  the  in-  carbon  or  charcoal  mingled  with  tho  basic 
caotlescing  carbon  conductors  for  the  electric  material,  it  follows  that  both  density  and  re- 
lampsusodin  my  system.  Such  carbons,  though  sistance  may  ho  regulated  to  suit  tho  varying 


T.  A.  EDISON. 

DYNAMO  OE  MAGNETO  ELEOTBIO  MACHINE. 

No.  263,140.  Patented  Aug.  22,  1882. 
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rnmns  A  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

DYNAMO  OR  MAGNETO  ELECTRIC  MACHINE. 


SPECIFICATION  forming  part  of  Letter.  Patent  No.  203,140,  dated  August  22,  1882. 


To  all  trtom  it  may  concern  : 

Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  tlio  county  of  Middlesex  and 
Slate  of  New  Jersey,  have  invented  a  new  and 
,  useful  Improvement  in  Dynamo  or  Mngneto 
Eleclric  Machines,  (Case  No.  372;)  and  I  do 


tho  drawings,  in  which  Fignro  1  is  a  section 
through  nn  armature  of  ndyuamo  or  magneto 
electric  mnehine  embodying  my  invention; 
Fig.  2,  a  view  of  tho  Oars  or  strips  laid  ont,  tho 
vertical  dotted  lines  representing  tho  plates 
between  which  tho  cross  connecting  disks  or 


T.  A.  EDISON. 
VACUUM  APPABATUS. 


WITHE88E8: 

*&r 


§!  CL.  (bdiem 
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VACUUM  APPARATUS. 

SPECIFICATION  forming  part  of  Letter.  Patent  No.  263,147,  dated  Augurt  22,  1882. 
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[0j,vs  A  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO 
'  EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

magneto  or  dynamo  electric  machine. 
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DYNAMO  OR  MAGNETO  ELECTRIC  MACHINE. 

part  of  Letters  Patent  No.  204,017,  dated  September 


SPECIFICATION  forming 


(Ho  Model.) 


T.  A.  EDISON. 

Bo.  264  mm°  “  *lmm  Ulmm- 

Patented  Sept.  19,1882. 


ATTORNEYS. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANT,  OF  NEW  YORK,  N.  Y. 

DYNAMO  OR  MAGNETO  ELECTRIC  MACHINE. 

SPECIFICATION  forming  part  of  Letter*  Patent  No.  264,648,  dated  September  19,  1883, 


l!o  it  known  that  I,  Tiiomas  A.  Emsox,  of 
Meolo  Park,  in  tlic  county  or  Middlesex  and 
State  of  New  Jersey,  liavo  invented  a  new  and 
c  ustfnl  Improvement  in  Dynnmo  or  Magneto 
Electric  Machines,  (Case  No.  351 ; )  and  I  do 
hereby  declare  that  the  following  is  a  full  and 
emet'description  of  the  same,  reference  being 
bad  to  the  accompanying  drawings,  and  to  the 
to  letters  of  reference  marked  thereon. 

The  object  I  have  in  view  is  such  an  im¬ 
provement  upon  electrical  generators  and  on. 
gines  of  tlio  Pncinotti  type  that  tbo  inactive 
portions  of  the  bobbin  will  have  nn  exceed- 
15  ingly  low  resistance,  so  that  tho  internal  re¬ 
sistance  of  tho  machine  will  bo  reduced  to  tho 
minimum.  This  I  accomplish  by  fortning  the 
bobbin-coils  of  bars  which  extend  on  tho  out¬ 
side  of  tho  ring  parallel  with  the  axis  of  ruin- 
ia  lion,  and  of  plates  ou  tho  insido  of  tbo  ring, 
tbo  bars  and  plates  beingconnectcdtoproduce 
a  continuous  bobbin  by  radial  end  bars.  Tbo 
altemato  bars  or  coils  are  connected  with  com¬ 
mutator-bars.  Tho  plates  which  nro  tho  main 
15  inactive  portion  of  tho  bobbin  have  n  very  low 
resistance. 

In  the  drawings,  Figure  1  is  n  perspective 
view  of  a  portion  of  tho  armature  of  my  ma¬ 
chine,  and  I'ig.  2  n  cross-section  of  tho  anna- 

A  is  tho  ring  of  tho  armature. 


B  represents  the  exterior  bars. 

C  represents  the  interior  plates,  which  are 
preferably  beveled,  as  shown,  and  are  placed 
at  an  angle  to  tho  axis  of  rotation  in  order  to  35 
form, with  the  exterior  bars,  B,  and  radial  end 
bars,  D,  a  continuoos  bobbin.  The  alternate 
bars  D  at  one  eml  of  tho  armatnroare connect¬ 
ed  with  bars  E,  which  form  or  are  connected 
with  the  bars  of  the  commatator-cylinder.  40 
Each  exterior  bar,  A,  may  be  made  in  one 
piece,  with  tho  two  radial  bare  D  at  its  ends, 
nud  tho  commutator-bars  E  may  bo  formed  by 
bending  tho  ends  of  tho  proper  bare  D  out¬ 
wardly.  45 

WUat  I  claim  is— 

1.  The  combination,  with  the  annular  core, 
of  tho  exterior  bars,  the  radial  end  bars,  and 
tho  interior  plates,  substantially  as  set  forth. 

2.  Tho  combination,  with  the  annular  core,  50 
of  the  exterior  inductive  bars,  the  radial  end 
bare,  commutator-connections  extending  from 
snob  end  hare,  and  tbo  interior  beveled  plates, 

of  lowerrcsistimcc  than  the  exterior  inductive 
bare,  substantially  as  set  forth.  55 

This  specification  signed  and  witnessed  this 
23d  day  of  September,  188L 

THOS.  A.  EDISON. 


Bichd.  N.  Dyeb, 
II.  W.  Seely. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

DYNAMO  OR  MAGNETO  ELECTRIC  MACHINE. 


SPECIFICATION  forming  port  of  Letter*  Patent  No.  2 


ToatlKhom  it  may  counru:  .  1 

Be  it  known  that  I.  Thomas  A.  Edison,  nr 
Menlo  Park,  in  the  county  of  Middlesex  and 
Stale  of  New  Jersey,  linvc  invented  n  new  and 
?  useful  Improvement  in  Dynamo  or  Magneto 
Electric  Machines  and  Electric  Motors,  (Case 
No.  208;)  and  I  do  hereby  declare  that  the  fol¬ 
lowing  is  a  fall  and  exaet  description  of  the 
same, reference  being  had  to  the  accompanying 
io  drawings, and  totlielutlersof  reference  marked 
tbercou. 

A  portion  of  my  invention  relates  to  im¬ 
provements  in  the  rotating  armatures,  the  ar¬ 
rangements  of  the  commutator  brushes  or  con- 
13  tacts,  and  the  shaft  of  the  rotating  armature 
,||„I  i-ninnintatnr,  which  are  applicable  to  Isitll 
nelo  electric  machines  and  to 


In  rotating  armatures  made  of  n  solid  mass 
so  of  metal,  or  of  several  large  rings  of  metal, 
corrents  are  induced  111  the  armature  itself, 
which  circulate  fiom  points  of  greatest  to  those 
oflowcst  potential.  To  such  currents  is  largely 
due  the  heating  of  the  armature,  so  often  nr 
sj  injurious  element  ill  such  armatures.  To  rein 
(sly  this  I  construct  an  nrinaluro  of  a  niimbci 
of  very  tliindisksorri  n  gs  secured  togctlicrupoi: 
a  proper  shaft  or  base  and  slightly  insulatee 
from  each  other  by  sheets  of  tissue-paper.  A; 
30  currents  induced  in  the  rotatingarumturc  have 
very  small  electro-motive  force,  the  insulation 
ufthetissne-pa  peraml  the  lliinnc-ssof  the  plates 
prevent  almost,  if  not  quite  entirely,  the  circu¬ 
lation  of  induced  currents  and  the  heating  at- 
33  tendant  thereon,  liy  this  the  effectivccapacity 

increased,  for  while  the  heating  ut  one  moment 
is  not  large  the  covering  of  the  armature  pre¬ 
vents  radiation  and  the  accumulation  of  heat 
40  proceeds  faster  than  its  dissipation,  ami  the 
armature  becomes  an  aeciimulating-reservoir 
of  heat,  until  the  capacity  of  the  machine  for 
conversion  is  much  impaired  by  limitation  of 
exterior  energy  due  to  Ibis  beating,  nil  of 


ilnto  that  tho  plates  slioold  be.  at  most,  not 
more  than  an  eighth  of  nn  inch  thick,  and  pref- 
ddy  very  much  thinner,  and  insnlated  from  30 
:h  other  in  order  to  attain  these  effects.  I 
not  claim  herein  this  peculiar  construction 
of  the  armature-core,  since  it  will  be  made  tho 
aibjoct-matter  of  a  separate  application  Tor 

Commutator  springs  or  brashes  have  always 
-iccu  arranged  at  right  angles  to  the  axis  of 
the  commutator.  With  such  there  has  usually 
been  a  large  amount  of  “spark"  on  tho  face 
of  tho  commutators,  indicating  a  loss  of  elec-  60 
trie  energy  by  its  conversion  at  a  i»int  where 
conversion  was  not  only  ntineeded  bnt  injuri¬ 
ous,  causing  a  rapid  destruction  of  the  com¬ 
mutator  apparatus.  I  Und  that  this  can  lie 
largely  and  nsnnlly  entirely  avoided  by  arrang-  65 
ing  the  coinmntntor  springs  or  brashes  so  that 
their  axial  line  is  at  an  angle  other  than  a 
right  nnglo  with  tho  axis  of  the  commutators, 
or,  in  other  words,  Hint  tho  brushes  or  springs 
bearobliquolynpoutbefuccof  the  commutator.  7 1 
In  practice  1  Lave  found  tliat  it  is  better  that 
the  brushes  or  springs  stand  at  an  angle  of 
•  out  thirty  degrees  to  the  axis  of  the  com- 
atator  As  onlinnrilv  arranged,  tho  brashes 
springs  travel  over  the  race  or  the  comma-  75 
mlor  in  a  uniform  track,  speedily  wearing  a 
groove  therein,  rendering  tho  face  of  the  com¬ 
mutator  uneven.  To  remedy  this,  insuring 
even  wear  over  the  whole  surface  of  the  com- 

mutator,  I  arrange  tho  shaft  of  the  commutator  80 

and  its  bearings  so  that  the  shaft  may  have  a 
longitudinal  movement  in  the  hearings.  Upou 
the  outer  end  of  the  shaft  a  disk  is  fixed,  fonn- 

RuftaWyattaehwi'to  the  frame  of  tho  machine.  85 
When  this  magnet  is  charged,  attracting  the 
armature,  tho  shaft  is  moved  in  one  direction 
to  its  limit  of  motion,  a  spring  serving  to  force 
it  to  the  other  limit  when  tiie  maguet  is  in- 

“Attached  to  any  rotating  partof 
tns  is  a  disk,  a  portion  of  whose  penplierj  is  or 
insulating  material,  tho  remainder  beingacou- 
ductor;  or  the  disk  may  have  several  alterant- 
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To  all  ichom  it  may  concern :  tlio  lamp-globe,  as  in  Fig.  4.  Ajmrtnres  a 

Bo  it  known  tlint  I,  Thomas  A.  Edison,  of  aro  provided  tbroagli  which  to  observe  the 
Menlo  Park,  in  the  county  of  Middlesex  and  carbon  filament.  The  carrent  is  applied  to 
SlatcofNcw  Jersey,  linvo  invented  a  new  ami  the  carbon  » through  the  conductors/ <7,  and  40 
.  osefal  Improvement  in  tho  Mamifncturo  of  In-  the  heat  thus  produced  heats  the  mclosing- 
cindcsciog  Electric  Lamps  (Case  No.  3S2 ;)  and  case  D,  so  that  all  parts  of  the  globe  C  are 
I  do  hereby  declare  that  the  following  is  a  full  equally  heated  anil  tho  air  is  more  rapidly 

and  exact  description  of  the  same,  reference  driven  oat.  . 

being  had  to  the  accompanying  drawings,  and  It  is  evident  thnt,  instead  of  using  tho  metal  45 

10  to  tho  letters  of  reference  marked  thereon.  caso  shown,  tho  globe  might  ho  coated  with  a 
The  object  of  this  invention  is  to  facilitate  metallic  foil  or  with  nn  opaqno  powder— such 
the  exhaustion  of  the  vacuum-chambers  of  in-  ns  lamp-black— which  can  bo  removed  nucrtlie 
candescent  electric  lamps.  lamp  bns  been  heated,  exhausted,  and  scaled 

The  invention  consists  in  inclosing  the  lamp  off.  5° 

15  while  it  is  being  exhausted  in  a  metallic  or  What  I  cla  m  is—  ,  , 

other  inclosing  case  or  envelope  capable  of  re-  1.  The  combination,  with  tho  lnclosing-glouo 
mining  beat,  which  envelope  will  he  heated  of  an  incandescent  electric  lamp,  of  means 
by  the  current  passing  through  the  carbon  of  sitnntcd  without  tho  globe  for  retaining  the 
the  lamp,  and  so  heat  the  air  remaining  In  the  heat  caused  by  the  incandescence  of  the  car-  55 
a  globe  as  to  assist  in  driving  it  out.  bon  filament,  substantially  as  and  for  tho  par- 

A  form  of  iny  invention  is  shown  ill  tho  poso  set  forth.  _ .  ... 


— * 
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To  all  ir/iom  if  may  concern :  inn-in  wires  1 2  pass,  sncii  wires  being  sealed 

Beit  known  that  I,  Thomas  A.  Edison*,  of  in  tlio  closed  upper  end  of  tbetnbc,  as  shown 
Menlo  Park,  in  tlio  county  of  Middlesex  and  at  a,  and  bent  ontwardly  abovo  such  tube. 
State  of  New  Jersey,  liavu  invented  a  new  and  B  is  the  flexible  carbon  filament,  having  en- 
nseful  Improvement  in  Incandescent  Electric  larged  ends  1,  which  are  electroplated  with 
Lamps,  (Case  No.  411;)  nml  I  do  hereby  de-  copper  or  other  suitable  metal.  The  limbs  of 
care  that  the  following  is  a  full  and  exact  de-  tho  filament  are  held  hy  a  clamp,  C,  which 
scription  of  the  saute,  rcferenco  being  had  to  grasps  the  upper  end  of  tho  electroplating. 


No.  264,653. 
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Patented  Sept.  19, 1882 
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SPECIFICATION  forming  part  of  Letter.  Patent  No.  264,653,  dated  September  li 


o  all  icliom  it  may  concern :  stood.  Tlio  carbon  filaments 

lie  it  known  that  I,  Thomas  A.  Edison,  of  secured  to  the  leading-in  wires 
enlo  Park,  in  tlic  connty  of  Middlesex  nnd  cration 

’"|.“fV«w  Jersey.  Iiavo  invented  a  new  nnd  T lie  forecoino  will  bo  bettor  nmlrr 


are  preferably 
by  the  same  op- 


stood  from 
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My  invention  relates  to  means  Tor  nutoninti- 
cilly  varying  the  resistance  of  the  lichhcircilit 
i:  of  a  iltnamu  nr  magneto  electric  machine  for 
lie  purpose  of  regulating  the  generation  of 


constant  canille-pmver,  anil  prevent  the  light 
from  flickering. 

(iencrally  speaking,  my  arrangement  is  as 
lotions:  In  the  field-circuit  of  n  dynamo-inn- 
clntieis  placed  a  circular  adjustable  resist- 
p  ance,  having  its  contact-points  arranged  ill- 
ri'le,  portions  of  the  resistance  being  cut  in 
and  out  by  a  contact-arm  forming  part  of  the 
circuit  and  pivoted  in  the  center  of  the  resist¬ 
ance.  The  contact-arm  is  turned  by  ratchet- 
ii*becls.  one  ndapted  to  be  moved  by  a  pawl 
>n  one  direction,  the  oilier  by  another  pawl  lit 
the  opposite  direction,  so  that  tesistniico  is 
Ijaceil  iu  or  thrown  out  of  circuit  ns  one  or 
the  other  pawl  is  in  operation.  Each  of  these 
0  fasls  is  moved  by  the  vibrating  nrniaturo  of 
an  electro-magnet.  To  effect  the  make  anil 
weak  of  circuit  which  causes  the  vibration  of 
■he  armature,  one  end  of  the  luttcr  extends 
,,*,*'*"  the  sides  of  a  pivoted  U-shaped  piece, 
tj  »uich  is  driven  by  the  movement  of  the  iirma- 
tocetn  one  direction  to  complete  the  circuit 
and  in  the  other  direction  to  break  it,  the  U- 
P"ce  being  weighted,  so  that  its  motion  isas- 
rs  “y  ftravity;  or  a  spring  may  tie  used  for 
•  tnts  purpose.  Each  of  the  electro  magnets 
pending  these  vibrating  nrimittires  is  placed 
m  a  circuit  which  is  a  division  of  a  sliuut-cir- 


•  cuit  from  a  multiple-arc  circuit,  the  last  con- 
r  mining  nit  electro-magnet  and  n  resistance  for 

turning  current  into  the  shunt  Tito  pivoted  55 

■  spring-armature  of  this  rnngnet  forms  n  part 

•  of  tiie  shnntcircnit,  and  its  free  end  isplacwl 

■  between  contact  jioiiits.  A  pivoted  spring- 
)  arm  is  also  placed  bctwccnthesccoutact-|ioiut8 

•  completes  one  of'liie  divisions  or  the  shnnt- 
l  circuit,  while  the  nnnnture,  when  drawn  back 

a  sufficient  distance,  strikes  the  othercoutnet- 
-  point  and  completes  the  other  divisiou.  Nor- 65 
t  innllv,  however,  the  armature  and  spring-arm 
r  are  held  by  the  resilience  of  their  springs  and 
f  by  a  pnJperly-pInced  stop  midway  between  the 
1  coiituet-iioints,und  cither  circuit  is  completed 

•  0i,|y  by  an  increase  or  decrease  iu  the  force  oi  70 

I  the  electro  magnet.  When  too  mneb  current 
t  is  in  the  tnaiu  circuit  it  is  desirable  to  decrease 
f  the  generative  capacity  of  the  machine  by 

!  The  magnet  iu  the  multiple -are  circuit  of  75 
.  coarse  has  its  energy  increased  by  theexcess- 
t  ire  quantity  of  current  in  the  main  line,  and 

attracts  its  arutatnre,  which  pushes  the  spring- 
s  sru*  against  a  coutnct-poilit,  thnsclosingadi- 
;.  vision  of  the  shunt,  including  one  ofthe  Unit-  80 
:-  mentioned  electro-magnets,  whose  vibrating 
i-  urmature  is  set  in  motion,  moving  the  pawl 

II  and  turning  tberatcbet-wbcel  and  contact-arm 
0  in  such  a  direction  that  more  resistance  is 

placed  .in  the  field  circnit.  The  current  initio  85 


until  the  armature  is  drawn  away  by  the 
spring  and  the  circuit  of  the  electro-magnet 
which  actuates  the  contact-arm  is  broken;  bat  90 
if  tho  current  is  very  ranch  decreaseti,  so  that 
it  becomes  necessary  to  throw  out  re“*J',nY  • 
the  first  armature-lever  is  drawn  oack  uy  us 
s  iring  and  closes  the  other  division  ot  tho 
shunUircuit  through  the  other  c  cctro-mag.  95 
u-hn-u*  nawlann  turns  the  contact-arm  in 
the  opposite  direct^  amt  throws  out  a  por- 

111 TlreroldrolUng  electro  maguetof  the  mech- 
■.nisra  as  before  explained,  is  placed  ttt  a  mol-  too 
Sre  cireait  1.1  this  location  it  is  efiee  ed 
eiactlvns  is  a  lamp,  by  variations  caused  by 
EX  number  of  translatmg  devices 
mid  iu  the  speed  of  the  engine.  To  prevent 
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To  all  irAfiiu  it  may  concern: 

lie  it  known  Hut  I,  THOMAS  A.  Edison,  of 
Menlo  Park,  in  tilt'  county  of  Middlesex  ami 
State  of  New  Jersey,  have  invented  n  new 
:  ami  useful  Improvement  in  Regulating  the 
’Generative  Capacity  of  Dynamo  or  Magneto 
Electric  Machines,  (Cas“  No.  .T.I3;)  ami  1  do 
hereby  declare  that  the  following  is  n  full  and 
nact’deseription  of  the  same,  reference  lieing 
had  to  the  accompanying  drawing,  and  to  the 
letters  of  reference  marked  thereon. 

Tbc  object  I  hare  in  view  is  to  produce  sim¬ 
ple  and  efficient  means  for  regulating  the  gen- 
entire  capacity  of  a  dynamo  or  magneto  dec¬ 
line  machine,  which  will  lie  wholly  dependent 
upon  anil  controlled  liy  the  throwing  in  and 
out  of  the  translating  deviers,  arranged  in 
multiple-arc  or  derived  circuits,  without  tliensc 
of  actuating  mechanism  other  than  the  usual 
:j  circuit-controllers  at  the  individual  translating 

This  invention  is  sin  improvement  ti|ion  that 
described  in  my  Patent  No.  248,-122,  •»  which 
only  part  of  the  current  furnished  the  lamps 
i;  passes  through  the  circuit  of  t  lie  field-magnet, 
ami  circuit-controllers,  in  addition  to  the  usual 
ones  at  the  individual  translating  devices,  are 
employed  tomake  and  break  separate  field -cir- 

p  In  carrying  out  the  present  inventionone  of 
toe  main  conductors  is  divided  into  a  number 
of  parts,  each  of  which  partsis  connected  with 
Manns  on  tbo  limbs  of  the  tleld-magnet  be- 
tnecn  the  commutator-brush  nml  the  lamp- 
Jitttcnits.  Retweeu  each  part  of  the  divided 
tomlnctornml  tho  undivided  main  conductor 
u  located  one  set  of  conductors  in  multiple¬ 
xor  derived  circuits,  from  which  Inst  con- 
“Odors  the  lamps  or  other  translating  devices 
dire  arranged;  but  a  number  of  such  sets  of 
ronilnctora itnav  he  connected  with  each  part 
me  divided  main  conductor;  or  the  sepa- 
taie  lamp-circnits  may  ho  connected  directly 
*tui  each  part  of  suchdivided  main  conductor. 
’’  r  5"1  lo  ll,e  bobbins  spoken  of.  a  portion 
•  tbe  field-magnet  is  wound  with  wire,  which 
“au.part  of  a  tiehl  circuit,  which  has  such  re- 
'atance  produced  by  tho  winding  itseiror  by 
•im,  "rsi5la,lce  as  to  supply  only  a  small 
*  of  enrrent, -enough  to  primarily  cner- 


conductors ;  hot  it  may  be  one  supplied  from 
ft  battery,  a  dynamo  or  magneto  electric  ma¬ 
chine,  or  other  external  source.  When  the  55 
innltiple-arc  circmts  of  partorall  of  thetrans- 
lating  derices  connected  with  any  division  of 
the  main  conductor  are  closed  by  the  usual 
circuit-controllera  the  current  flowing  through 
them  will  nlso  How  through  tbe  bobbins  of  the  60 
field -magnet  connected  with  tbe  particular  di- 
vision  of  the  main  conductor,  and  Ibo  energy 
of  the  field-magnet  will  be  increased  in  direct 
pro|»rlion  to  tbo  number  of  translating  de¬ 
vices  in  circuit,  and  as  tbe  other  divisions  ore  63 
closed  by  thcaddition  of  otbertampsorgronps 
of  lamps  the  field-magnet  becomes  more  and 
more  energized,  increasing  to  the  desired  ex¬ 
tent  the  electro-motive  force  of  tbe  machine. 
This  may  be  better  understood  by  reference  to  7c 
the  drawing,  which  is  a  diagrammatic  view  of 
a  dynamo-electric  machine  with  its  circnits. 

A  is  the  field-magnet  of  tbe  machine,  and  1 

2  are  tbe  main  conductors  leading  therefrom. 

3  4  is  tbe  field-circuit  of  constant  resistance.  75 
At  tbe  point  n  tbe  main  condnctor2  isdivided 
into  n  number  of  conductors,  00,  each  of  which 
includes  a  portion  of  thecoilsof  tbo  field-mag¬ 
net  A.  From  each  of  the  circuits!  5  acircnit, 

li  7,  is  derived,  on  which  translating  devices  4  80 
b,  having  the  usual  circuit-controllers,  c,  are 
placed  in  multiple  arc. 

It  is  evident  tbnt  as  fast  as  more  translat¬ 
ing  devices  or  groups  thereof  areplaccd  in  cir- 
enit  tho  current  will  |iass  through  a  greater  83 
imrtion  of  the  coils  or  the  field-magnet,  and  the 
latter  will  therefore  lie  more  and  more  ener- 

Tdo  not  claim  broadly  tbe  combination, 
with  a  multiple-arc  system  of  electric  lighting,  90 
or  a  imrtion  of  tire  coils  of  the  field-magnet 
formed  by  one  of  the  main  conductors,  as  this 
forms  tbe  subject-matter  of  a  claim  in  applica¬ 
tion  No.  GS,G2l  of  even  date  herewith. 

What  I  claim  is—  93 

T.  Tbe  combination,  with  a  dynamo  or  mag¬ 
neto  electric  machine,  of  a  divided  mam  con- 
ductor  therefrom,  each  division  of  which  in¬ 
cludes  a  imrtion  of  the  coils  of  thefldd-mag 

net  of  the  machine,  and  forms,  with  tho  other  tr 
main  conductor,  a  circoitou  which translating 
doyicosarc  placed  in  nmltipte  arc,  sabstan- 

“  «!  Tto  rambiMtioa,  with  a  multiple-arc  cir- 
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Tull  irJom  II  may  conerrr. : 

Beit  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  lire  comity  or  Midilleaex  nml 
State  of  New  Jersey,  linvo  in  venleil  n  new  nml 
;  mefal  Improvement  in  tiro  Regulation  of  I)y- 
lnmoorMagneto  Electric  Machines,  (Case  No. 
115;)  anil  I  ilo  hereby  declare  that  the  follow¬ 
ing  is  a  full  and  exact  descript  ion  of  the  same, 
reference  being  had  to  thcuccompanyilig  draw- 
riin;,  anil  to  the  letter.!  of  reference  marked 

The  object  of  my  invention  is  to  produce  nti 
rotomatic  regulating  apparatus  for  dynamo 
and  magneto  electric  machines  which  shall  net 
i;  oo  variations  in  the  nuinlicr  of  translating  de- 
tires  in  circuit  from  the  machine. or  in  the 
spteil  of  the  engine  driving  said  machine,  to 
riljort  the  speed  of  rotation  o[  the  armature  to 
the  point  necessary  to  produce  the  generation 
rsofcnircnt  required.  This  1  do  hr  connecting 
tie  pulley  over  which  the  licit  from  the  engine 
is  placed  to  the  nrinnturc-slmll  through  n  fric¬ 
tion-clutch,  the  latter  taring  adjustable  hy 
neans  of  an  electro  magnet  energized  hy  the 
'i  nrrnnt  generated,  sons  to  convoy  more  or  less 
to.er  to  the  armature  shaft,  according  to  tho 
torrent  required. 

A .convenient  form  of  my  invention  is  shown 
la  the  drawing, which  is  a  view  of  a  regulating 
P  oppontnsin  elevation,  with  tiro  friction-clutch 
*lo*u  in  section  and  the  circuits  in  diagram. 

A  is  the  armature-shaft  of  a  dynamo  or  mag- 
wto  electric  machine,  and  11  the  commutator- 
tjlioiler  mounted  thereon,  the  armature  being 
-i  Mulled  for  conveiiicnco  in  drawing.  1  2  are 
jot  main  conductors  lending  from  the  commu- 
“tor,  and  having  translating  devices  a  a  placed 
a  multiple  arc  upon  them, 
f  „I *l«rtro-magnet,  so  mounted  ucarthe 
'  ■v"ordteannature-shaft  A  astorevolve  there- 
Tlle  conductor  2  is  broken  and  formeil 
“  ocontact-springsi  b,  which  bearon  themetal 

ura  e  e,  these  being  insuluteil  from  the  shaft 
if  [0IV  Illest* 'fetal  collars  a  circuit,  J  4,  runs, 

ifowni  C  “■'’f'1  t,lu  ,uaKnct  0,  tiro  latter  being 
in  the  main  circuit  1 2.  A 
Wim'.a  18  ko-TC<1  nlso  lo  ,llc  armature-shaft, 
ml  11  rerolvcs  with  it,  hut  has  a  longitudi- 
“  nMni0'ie1lcllt  "I1011  tt.  tm  which  bIccvc  nre 
•  “ooateil  the  armature  1>  of  tire  magnet  C  and 


the  friction  clutch  E.  A  spring,  P,  is  secured 
to  the  sleeve  if,  so  that  such  sleeve  is  retracted 
from  the  magnet  by  the  spring.  The  friction- 
cintch  consists  of  armsranjlng  friction-shoes 
e  r  and  united  hy  a  toggle  or  elbow  joint,/.  ss 

0  is  the  pulley  over  which  the  belt  from  the  55 
engine  which  drives  thearmatnrepasses.  The 
pulley  G  is  sleeved  to  Ihesbaft  Asosstotum 
loosely  upon  it,  and  motion  is  therefore  com¬ 
municated  from  the  belt  to  the  shaft  only  6o 
through  the  friction-clutch,  more  or  less  power 
being  communicated,  according  to  the  position 
of  tho  friction-shoes  within  the  pnlley  G. 

The  o|ierationof  this  apparatus  is  asfollows: 
When  more  translating  devices  a  e  are  placed  65 
in  circuit  the  increased  current  in  the  main  lino 
causes  an  increase  in  the  energy  of  the  magnet 
C,  which  attracts  its  annotate  J),  and  thns 
throws  the  friction-aboes  e  e  into  greater  con¬ 
tact  with  the  pnlley  G,  thereby  conveying  more  70 
] wwer  from  the  engine  to  the  arroatore-shaft 
and  causing  the  latter  to  revolve  with  greater 
rapidity,  thns  increasing  the  generation  of  car- 
rent  to  the  desired  degree.  A  decrease  in  the 
number  of  translatingdevicesincircaitcanses  75 
a  decrease  in  the  energy  of  the  magnet  C,  the 
spring  F  throws  tire  armature  back,  and  tho 
friction-shoes  1 1  are  partly  removed  from  con¬ 
tact  with  tbepnlley.  Sbooldasnddeoincreaso 
occur  from  any  canse  in  the  speed  of  the  en-  So 
gine  which  drives  the  armature— an  lucreaso 
loo  great  to  ho  taken  np  immediately  by  the 
governor  of  the  engine — the  friction-shoes  e  e 

will  slip  on  thesnrface  of  tbepnlley, nndlhein- 

crease  will  not  be  commonicated  to  the  arma-  8j 
lure-shaft.  It  is  evident  that  other  forms  of 
friction -cintch  might  be  used,  though  that 
shown  isfound  most  convenientfortbeporpose. 

The  magnet  C  might  he  placed  in  a  shunt 
from  tho  main  line,  insteadof  directly  therein,  90 
with  the  same  effect.  . 

What  I  claim  as  my  invention  is—  t . 

1.  In  a  dynamoormagnetoelectnc machine, 
the  combination,  with  the  armatu^sbaft  nod 
a  loose  pulley  mounted  thereon,  of  a  fnet  o^  95 

etantially  as  set  forth. 
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To  all  irhnm  it  may  concern : 

licit  known  tlmt  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  comity  of  Middlesex  anil 
State  of  New  Jersey.  have  invented  n  new  and 
5  nn-fnl  Improvement  in  Means  for  Regulating 
Electrical  Generators.  (Case  No.  123;)  and  I  do 
hereby  declare  that  the  following  in  a  fall  and 
exact  description  of  the  name,  reference  being 
hadtothe  accompanying  drawings,  and  to  the 
■a  letters  of  reference  marked  thereon. 

This  invention  relates  to  means  for  rcgulnt- 
iogthe  generative  capacity  of  a  dynamo  or 
magneto  electric  machine  by  throwing  into 
tbecircoit  of  the  field -magnet  a  variable  and 
15  controllable  counter  electro  motive  force,  nnd 
isan  Improvement  upon  the  special  means  for 
fijhymrpo-c  described  in  my  I’atetit  No. 

The  object  I  have  in  view  is  to  produce  n 
>»  simple  and  efficient  mcchnnismo|>cratingupon 
this  principle  which  will  regulate  both  for  va¬ 
riations  in  the  speed  of  tlie  engine  nnd  in  the 
numberoftranslutitig  devices.  This  I  accom¬ 
plish  by  arranging  a  motor  directly  in  the 
jj  Mi-circuit,  nnd  by  regulating  it  or  control¬ 
ling  its  regulation  by  an  electro  magnet  ar¬ 
ranged  in  multiple  are,  so  that  it  will  be  nf- 
fccted  both  by  variations  in  speed  nnd  in  nnm- 
her  of  translating  devices.  A  friction-brake 
13 15  arranged  to  hear  upon  a  large  wheel  located 
directly  on  the  shaft  of  the  motor-armature  nr 
oaasban  connected  with  such  armature-shaft, 
and  haring  a  higher  rate  of  speed  tlmu  the 
armature-shaft.  This  friction-brake  is  forced 
35  npou  the  wheel  by  a  spring  or  weight,  which 
is  made  adjustable  to  give  more  or  less  press¬ 
ure  normally,  so  that  tin-  camlle-jiower  of  the 
lamps  can  he  adjusted.  Thu  magnet  arranged 
multiple  arc  from  tho  main  conductors  of 
is  toe  machine  operates  against  the  spring  or 
weight,  and  tends  to  relieve  the  pressure  of 
the  brake  and  allow  the  motor  to  run  with 
neater  speed  and  throw  a  greater  counter 
.i,'™ -,n°tivo  force  into  the  Held  -  circuit, 
Ij  inereby  weakening  the  tield-magnet.  As  tho 
magnet  grows  weaker  it  allows  the  spring  or 
eight  to  force  the  brake  witli  greater  press- 
"re  upon  the  wheel,  reducing  the  speed  of  the 

•3  .h"'1  the  romper  ek-ctro-mot  ive  force  gen- 

mJ,  ..by  il-  T1,u  electro  magnet  which  op- 
• 5  the  action  of  tlie  spring  or  weight  of  the 


brake  may  be  placed  in  a  local  circuit. aa  in  a  - ^ 
sbnnt  from  the  main  line  or  from  the  flefd^r-  ’ '  - 
emt  and  have  its  circuit  closed  and  opened 

BiKsasesKsi* 

na  are  the  lampa  by  changes  in  apeed  and  in 

nnmberofIampa,thelqcalcirenit  trill  be  opened  60  : 

anti  closed  accordingly,  and  the  regulation  ■  ' 
will  be  effirient  In  all  rrapects.  '  : 

The  foregoing  will  be  better  understood  from  : 

the  drawing,  which  is  a  view,  partly  diagram¬ 
matic,  or  apparatus  embodying  the  invention.  6: 

A  is  a  dynamo  or  magneto  electric  ma¬ 
chine,  from  which  ran  the  main  conductors  1 
-  in  multiple-arc  circuits,  from  which  are  lo¬ 
cated  the  lamps  or  other  translating  devices, 

II.  The  field-circuit  3  4  of  A  is  preferably  a  70 
multiple-arc  circuit  from  1  2,  and  in  it  is  lo¬ 
cated  the  clectro-djnamic  motor  0.  Upon  tho 
a nnatu re-shaft  of  the  motor  is  a  large  wheel, 

1),  upon  which  hears  a  pivoled  brake-lever,  E. 

This  lover, atitsolhercnd.caniesanannatnro  75  : 
attracted  by  an  electrn-magoet,  F,  located  in 
a  multiple-arc  circuit,  5  G,  from  tbs  main  con¬ 
ductors  12.  The  brake-lever  is  lilted  off  of 
the  brake-wheel  by  tbe  attraction  of  this  elec¬ 
tro  magnet,  the  force  or  which  is  opposed  by  80 
a  spring,  (I,  made  adjustable  in  its  tension  by 
a  nut,  a,  or  other  suitable  means,  so  that  the  ^  V 
candle-power  of  tbe  lampa  can  be  adjusted.  ~  : 
If  the  magnet  F  were  in  a  local  circuit  con-' 
trolled  by  a  relay-magnet  arranged  in  mnlti-  85 
pie  arc,  as  before  explained,  and  as  shown  in 
Fig.  2  of  Case  No.  03.023,  of  even  date  here¬ 
with,  the  meansforailjostingthecandle-power 

would  be  nseil  in  connection  with  the  relay- 
magnet.  9° 

What  I  data  is— 

1.  The  combination,  with  a  dynamo  or  mag-  . 
ooto  electric  machine,  or  an  electromotor  lo¬ 
cated  in  the  field -circoit  and  varying  the 
strength  of  tho  field-magnet  by  variations  in  95 
its  counter  electro  motive  force,  and  an  elcc- 
t re-magnet  arranged  in  a  mnitiple-arc  circuit 
from  the  conductors  of  the  generator,  for  can-  ^ 
l rolling  tho  speed  of  the  motor,  wueo-y  ihe..  .  ^ 
generator  will  be  regulated  tomeetchangeshVitoo ^ 
speed,  as  well  as  the  varying  conditions  of  the  ^ 
external  circuit,  substantially  as  set  forth. 
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InaUtchom  if  mag  concern f  It  It'  R" are  resistances  placed  in  the 

Be  it  known  that  I,  'l  iiomas  A.  Edison,  of  3  4.  SbunUircnits  b  i  c  are  fonneil 
Jlento  Park,  in  Urn  county  of  Middlesex  and  these  resistance*.  A  part  of  each  sli 
Stale  of  New  Jersey,  have  invented  anew  mid  cuit  cousistsofnn  armature-lever, /,coi 
5  useful  Improvement  ill  Means  for  Peculating  by  an  electro-magnet,  B,  placed  in  thi 
t  lie  Generali  vc  Capa  city  of  Dynamo  or  Magneto  pie-arc  circuit  containing  lamps  a.  I 
Electric  Machines,  (Case  No.  393 ;)  and  I  do  dent  that  when  these  sbnnt-circnits 
hereby  declare  that  the  following  is  a  full  and  closed  at  i  i  none  of  the  resistances  wi 
exact  description  of  the  same,  reference  being  the  field-circuit,  and  when  these  shu 
i:  bad  totbo  accompanying  drawings,  and  to  the  open  all  the  resistances  K  IP  K"  will  hi 
letters  of  reference  marked  thereon.  cuit.  AH  the  lamp-circnits  in  the  m 

The  object  of  this  invention  is  to  furnish  aim-  arccircpit  6  0  Icing  open,  no  curren 
pie  and  efficient  means  whereby  tho  addition  through  the  magnet  of  that  circuit,  i 
or  lemovalof  translating  devices  iu  a  multiple-  shunt-circuit  b  is  therefore  open  at  i, 
15  arc  system  of  electrical  distribution  will  onto-  tho  resistance  It  Is  in  the  field-circuit; 
statically  vary  the  current  energizing  tho  field-  the  circuit  7  8a  number  of  lamps  are  1 
magnet  of  the  dynamo  or  magneto  electric  ma-  sufficient  current  passes  through  the  ci 
chine  supplying  such  system.  From  the  main  canso  the  armature/to  be  attracted, 
conductors  which  lead  from  the  machine  mid-  the  sbnntc,  thns  short-circuiting  the  res 
n  tiple-arc  circuits  are  run,  across  which  arc  IF.  While  iu  the  circuit  9  19,  thongl 
placed  lamps,  also  in  multiple  arc.  Separate  lamps  are  on,  yet  they  are  not  enough  t 
poops  of  translating  devices  are  thus  formed,  the  passage  of  sufficient  current  tn  c 
In  each  of  the  multiple-arc  circuits  from  tho  the  magnet  B  enough  to  close  the  shnu 
mains  is  placed  an  electro  magnet,  provided  cut  ont  the  resistance  R". 
i;  with  a  pivoted  armature-lever  retracted  by  a  In  Fig.  3  the  coils  or  thefieid-magne 
spnog,  which  acts  to  open  and  close  a  circuit,  dynamo-electric  machine  A  are  diviilci 
which,  by  its  closure,  causes  more  current  to  number  of  parts  or  bobbins,  each  of  0 
pass  through  the  field-magnet,  such  circuit  be-  included  in  a  division  of  a  multiple-arc 
mg  either  a  shunt  around  a  resistance  in  the  from  the  main  conductors  1  3.  One  o 
p  field-circuit  ora  division  or  the  field-circuit,  in-  divisions,  3  g,  returns  directly  to  the  mi 
eluding  a  |iort  ion  of  t  lie  coils  of  tho  field-uiaguet.  doctor  3,  being  intended  as  acircmt  ; 

In  the  annexed  drawings,  Figure  1  is  a  dia-  mariiy  euergizing  thefiold,and  is  made 
gram  showing  the  arrangement  in  which  tho  resistance,  either  by  the  liuencss  of  its 
eiagnet  cuts  out  resistance  from  the  field,  and  by  a  rcsistanceplaced  in  it,  so  thatonly 
33  f‘g-  3  a  diagram  showing  that  in  which  addi-  amonut  of  current  will  pass  through  it. 
lional  circuits  nroelosed  through  the  field-coils,  of  tho  other  divisions,  3  A  and  3  k,  of  tl 
>>  bile  the  invention  is  here  shown  as  applied  circuit  includes  an  armature-lever,/,  w 

I  !»a  dynamo-electric  machine,  it  is  evident  that  actuated,  according  to  tho  current 

it  ts  equally  applicable  to  magneto-electric  ma-  through  its  magnet  B,  to  make  or  hre 
«  Mines  in  which  the  field-circuit  is  supplied  circuit  in  which  it  is  placed.  Tims,  1 
*nh  current  from  an  external  source,  such  as  circuit  through  a  magnet,  B,  is  closed 
“other  magneto  or  dviinmo  luachino  or  a  addition  of  a  sufficient  number  of  tran 

•  devices  itattractsitsannatnrc-Icvcrani 

a  circuit  through  a  greater  portion  of  tl 
magnet  coils. 


s-ii* is  t,le"*"ltiple-arc  circuit  energizing  tho  "  hat  1  claim  -  ...  . 

field  magnet  of  the  machine.  1.  The  combination,  with  adynamo 

,  “s,*s.and!l  It)  are  multiple-arc  circuits  ncto electric inacbtuo  and 
fmm  the  mail,  line,  containing  lamps  or  other  ing  devices  arranged  m  mnltt  de  ar 
i>  translating  .l...-l...,j  _  . i.  „r  _.i!:„i.  mnltinle-nrc  circuits  from  tho  main  com 
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Be  it  known  Hint  I,  Thomas  A.  Edison,  of 
Menlo  I’ark,  in  the  county  of  Middlesex  nml 
Statcof  New  Jersey,  Imre  invented  n  new  and 
s  o=cfal  Improvement  in  Means  for  Regulating 
'  Electrical  Generators.  (Case  No.  442;)  and  Ido 
liervhv  declare  that  the  following  is  a  lull  and 
exact  description  of  the  same,  reference  being 
had  lo  the  accompanying  drawing,  and  to  tho 
ra  letters  of  reference  marked  thereon. 

Tlic  object  I  have  in  view  is  to  produce  sim¬ 
ple  and  efficient  means  for  automatically  regu¬ 
lating  tho  generative  capacity  of  dynamo  or 
magneto  electric  machines  supplying  lamps 
i;  or  motors  arranged  in  multiple  arc,  which 
means  will  regulate  both  for  changes  in  the 
speed  of  the  engine,  ns  well  as  in  tho  number 
of  translating  devices,  and  will  keep  tho  can¬ 
dle-power  of  the  lamps  constaut  and  prevent 
« dicker.  Thislaccoinplishbyprovidingnmecb- 
atiism  operated  by  the  current  generated  aud 
throwing  resistance  into  aud  out  of  one  of  tho 
main  conductors.  This  mechanism  is  con¬ 
trolled  by  nu  electro-magnet  located  in  a  ronl- 
-$  tiplc-arc  circuit  beyond  tho  resistance,  and  af¬ 
fected  exactly  as  aro  tho  lamps  themselves  by 
changes  in  tile  speed  of  the  engine  and  in  the 
number  of  lamps  or  motors  in  circuit,  and  also 
hy  the  throwing  in  and  out  of  tho  resistance. 
3»  "‘lien  tlie  lever  or  this  magnet  mokes  its  for¬ 
ward  contact  a  circuit  is  completed  through  the 
resistance- adjusting  mechanism  and  resist¬ 
ance  is  thrown  into  the  mnin  line  or  conductor, 
and  when  this  lever  makes  its  back  contact  nu¬ 
ll  Other  circuit  through  the  resistance  adjusting 
mechanism  is  completed  and  resistance  is  cat 
out  or  the  main  line.  When  tho  candle-power 
is  normal  the  lover  of  tho  controlling  electro¬ 
magnet  is  hold  in  a  central  position  by  spnng- 
1*  Angers  or  equivalent  means.  The  resistance- 
adjusting  mechanism  is  composed  of  two  elec¬ 
tro -magnets,  whose  armature -lovers  cany 
Pawls  cugagiug  with  two  ratchet-wheels,  the 
forward  movement  of  which  throws  tho  con- 
«  tact-arm  in  opposite  directions.  The  divided 
circuit  running  through  these  electro  magnets 
■nay  be  a  mnltinlenro  circuit,  a  sbunt-circnit, 


moving  part,  ami  may  be  a  wheel  ri 
tho  armature -shaft  and  carrying  a 
breaking  cylinder,  nr  there  may  he 
coit-breakers  operated  in  this  way- 
each  clectro-inagnet.  The  flcld-circnt 
generator  is  also  a  inultiple-are  circt 
the  main  conductors,  nnd  is  connect 
such  main  comlnetnrs  beyond  the  rc! 
so  that  it  will  be  affected  by  such  ret 
like  the  lamps,  and  will  receive  more 
when  resistance  is  ent  out  of  the  main 
less  current  when  resistance  is  thrown 
main  line.  ,  ,  . 

The  foregoing  will  he  better  nndersh 
tbe  drawing,  which  is  n  view,  partly  tl 
mntic,  of  apparatus  embodying  the  in 

A  is  n  dynamo  or  magneto  electric  t 
from  which  run  the  mnin  conductor 
multiple  nrc  circuits  3  4  from  which 
ranged  the  lamps  or  motors  B. 

R  is  tho  resistance,  located  in  citht 
between  the  lamps  nnd  tho  generate 
resistance  is  throwu  into  nnd  out  of  c 
the  arm  a,  which  is  moved  in  ono  ort 
direction  by  two  ratchet-wheels,  one  t 
is  shown  at  h, 

C  D  aro  clectro-mugnets,  the  arm 
vers  c  d  of  which  carry  pawls  ef, 
tho  ratchet-wheels. 

E  is  an  electro-magnet  in  a  mnUipli 
cuit,  5  0,  connected  with  1  2  beyond 
sistnneo  B.  Its  armature-lever  g  is  it 
multiple-arc  circuit,  <  S,  which  is  di 
tlio  front  and  back  contacts,  h  »,  of  tl 
The  divisions  of  this  circuit  pass  thr 
coils  of  tho  two  electro  magnets  C  D 
again  joined.  The  lever<7  is  held  in. 
position  by  spnug-fingera  k.  The  n 
spring  I  of  the  lever  g  is  made  ndjns 
that  the  candle-power  of  tho  lamps 
adjusted  at  this  point.  The  circnit 

mechanical  circuit-breaker  arranged  1 

This  may  be  a  wheel, «»,  riding  upon  i 
ture-sbnft  »,  a  detached  portion  of 
shown  for  clearness  of  illustration.  3 
m  carries  a  breaking-cylinder,  o,  con 
metal  and  insulation,  upon  which 
rest  spring-fingers  p  q.  Tho  circuit-; 


2CI.07I 


3.  A  dynamo  or  magneto  electric  machine 
supplying  translntingdcviccs  arranged  in  mul¬ 
tiple-arc  circuits,  in  combination  with  a  slinnt- 
circnit  from  one  of  tho  main  conductors  of  the 

5  machine  aronnd  tho  multiple-arc  connections 
therewith,  for  increasing  the  strength  of  the 
field-magnet, and  anothercircuit  for  primarily 
energizing  the  field-magnet,  substantially  ns 
set  forth. 

4.  Tlio  combination  of  a  multiple  arc  circuit 
from  the  main  conductors  for  primarily  ener¬ 
gizing  tho  field-magnet  and  the  shunt-circuit 
rrom  one  of  such  main  conductors  around  the 
multiple-arc  connections  therewith  for  increas¬ 
ing  the  strength  of  such  field-magnet,  sub¬ 
stantially  as  set  forth. 

3.  The  combination  of  a  multiple-arc  circuit 
containing  a  portion  of  the  coils  of  the  field- 


magnet  or  a  dynamo-clcctric  machine,  a  mnl 
tiplc-are  circuit  containing  the  armature  of 
said  machine,  mnltiplc-arc  circnits  containing 
lamps  or  other  translating  devices,  (all  the* 
multiple-arc  circnits  being  derived  from  the 
same  main  conductors,)  and  a  shunt-circuit 
irom  one  of  said  mam  conductors,  inclndinca  ->- 
portion  of  the  coils  of  said  fleld-magnct,  the  5 
current  in  said  shunt  being  dependent  upon 
the  iiuniher  of  translating  devices  in  circuit, 
substantially  as  set  forth. 

This  specification  signet  and  witnessed  this  so 
10th  day  of  1’cbmary,  1SS2.  J 


THOMAS  A.  EDISON. 

'  If!  SEELY, 

Samuel  Insult. 
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THOMAS  A.  EDISON,  OK  MENLO  PARK,  NEW’  JERSEY. 

REGULATOR  FOR  DYNAMO-ELECTRIC  MACHINES. 

PLICATION  forming  Part  of  P.tent  No.  2M.072,  8{ptcmbcr  ^  JM 

HtkoOTn  that' I." Thomas  A.  Edison, of  machb^fm^Jl dV'ai“° or. mafi“eto ele< 

f  .W<;cf  I  have  in  view  is  to  produce  si,,,,  o?  ?bo t‘ ^0ar" 

iof  ro„i  ''anaV°n*  '"  c,0“''1.  “"o**  ‘ho  field-maguct  or  the  moto 

lertrjii  tnY,,  i  .‘w  l",I"‘K'r  "f  Limps  strengthen,  increasing  the  speed  of  the  me 
J invi-iimi  Us,; ..  .  ,  aml  *5* oooi'of electro-motive force, and nr! 

5  „  a!  "'•Pfo'e.uei.t  II|»»  the  o|>cn  breaks  the  fiohl-circuit  of  the  motor, 

‘I  I li To  ‘J1.  "!y  1  *No'  *laoing  its  sjieed  ami  coantcr  clcctro-mol 
•-thearm  itiir  Jvr"1  w,"K|*t  bv  ar-  force.  Tho  motur  is  not,  however,  stopped 

theinotordirectlv  tirely,  siaec  a  shunt,  910,  containing  res 
.*  roi!<  f  »i  ‘  ^'^pM^ratornmitheflelii.  ancc  It,  is  formed  around  tho  vibrating  tire 
»_.n  i  /  ,e  .!,,n‘or  in  a  circuit  wlj ieli  controller,  aud  allows  some  current  nlwnr> 


T.  A.  EDISON. 

REGULATOR  FOR  DYNAMO  ELEOTRIO  MACHINES. 

:o.  264,673.  Patented  Sept.  19, 1 


United  States  Patent  Office. 
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TIIOM  \S  \  EDISON,  OK  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
T  E DISON  ELECTRIC  LIGHT  CO.MPANY,  OF  NEW  YORK,  N.  Y. 

REGULATOR  FOR  DYNAMO-ELECTRIC  MACHINES. 

SPECIFICATION  forming  part  of  ^  ^ 

{, tin <7  h  in  contact  with/  anil  h'  with  Tb 

^'lU^rknown  "Cntl/THOMAS  A.  EDISON,  of 

Mt-iilo  Park,  in  tlic  county  of  Middlesex  and  **I8C  ‘  ^  The  strength  of  th 

State  of  New  Jonw>-,baveiiivci»tcil  a  “J*  ™?  fleM.inaenct is  thus  reduced.  If  astill  fcirtho 

•SiMsrssJWs^ass; 

aagss^w«5iiv»sgj; 


ss«s!sai;Sfi?SnSi~s»  jSroSK"*'™- 

wtiption  of  the  same,  reference  being ;  I a«l  t  ^  ,0„owith  both, and  where  tbewireiswonn 
;  the  accompanying  drawing,  and  to  the  letters  «c™'tbc  ^  jn  laycrs  one  abovo  another  on 

of  reference  “mrkeal  thmmn.  the  0\  more  of  the  layers  may  be  arranged  tobnv 

Sticngth Of'tlicfleidmngnels  of  a  dynamo  or  ^S^g^e^raU^tbitotUcrformsofcircni 
;  ^Sedtv  mmb'macbinenby  reversing  tbo  "XuntLtollf’wRbo^t^ depart!, “fro, 

HS r5t0cfa^?^r,rsec,  I  t 

wSffirragnc,oe,ectncme,,i: 

:  of  its  current.  A  convenient  arrangement  for  "  of  regulating  tbe  genorati, 

e  is  . . .  am,c  fa 

A  A'  are  the  helices  of  the  llehl-magnet ;  of  a  a  greater  or  less  portion  of  t, 

dynamo-electric machine.  IS  u ‘oilsofTheir Beld-magnets, subslanUalij  ns S 

5  SsTo  arran'ged  in'mnitiploarc  upon  them,  forlh^  binationi  witb  n  field-magnet 

3  I  is  the  lleld-circuit  by  wl.iel.  the  magnet  -■ #  Qr  niaguet0  electric  machine, 
“mUf'th^  of  of  t 

10  C^SUf  nl  3^°A 'dymuln)1  or 'magneto  ^electric  mnebi 

il  us  A  e  lb  at  of  t  be  rest.  one"  or  hotli  of  the  limbs  of  its  fie! 

sSoutiud“r^cK^r,« 
35  Pi  rated  armst/!,/.LL'VOrS,"S  ’’"""’pass  ^Thi^woifiraOm^gncd  and  witnessed  tl 

A.  EDISON 

the  machine  the  lever  11  is  moved  so  a 


(Model.) 
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2™i'a'-Ar1'  zo^rPTM 
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electric  lamp  and  holder  for  the  same. 

.  t  fjktiota  Patent  No  265.31X  dated  October 3, 1B82. 
SPECIFICATION  forming  port  °f 

^  ^loTvI^inm  Aptil  30.  IMrt,  N*  *M»t  I*  VkU*U  J  w- 1  ^^v^tLSSeT taXe  w  S*oUl  Weh*  W**  1«* 
Lr,a?.  Jv->:  in  ,W  'inra  'r  |®  Cm**  J«»J  »  W*  1 laJfonr.ySepte*- 

.  I»4U  Jk»»  *" •  |n  nocvy  A  a  put  12.1M0;  la  31,  IM,  X*  13,«C, 

Oan,l  V  arc  hermetically  seatal  by  fusion  at 

Si'essjAWsa;  SaristtS 

‘n  Sr”!1 adopt  n  system  of  elect!  ic  light-  “m,^r amHhc  part  0  form  a  neck  S5 

IEcul!yencoiinteml,iio skillwlcareoratjem  e*  ^  ()j8  conilnctora oxcart  Wtbo^^^^j 

I.V  J*  whatever  should  ^bolder  «^*“££S25to  lamp  ,c 

jlilcr,  and  in  a  socket  or  holder  a«®  P  r  oHt  adjustment  or  |j«litgiving  portion.  7i 

^'isssgs  ’^rSs— 


•SSbaog  bi^SSSs, 

lures  more  particularly  bcrelaancr  ng  sup  ortm„  d  sQ  as  tob0  8 

ft«st»«rss  saaSSesssfagg 
sasfc' 


SSSiSas®  £fta=Sffi=3£& 
..-^i-assa*  ^SSssss^sa^' 
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method  of  maintaining  temperature  in  webermeters. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  SOS, 774,  dated  October  10,  IMS. 


I, ,11  irloui  if  may  caun-rn  : 

Beit  known  tlmt  I,  Thomas  A.  Edison,  of 
Kali)  Park,  in  the  county  of  Middlesex  mill 
Sale  of  >'«w  Jewry,  have  invcntcil  h  new  anil 
•t*(al  Improvement  in  Wcbcriueters,  (Cow 
’jajjil:)  ami  l  ilo  licrcliyilcclnrctliattlio  fol- 
bring  is  a  full  anil  exact  description  of  the 
tor.  reference  being  bail  to  tbo  accompany  - 
a;  drastic;.',  ami  to  the  letters  of  reference 
carted  tlicreon. 

An electrolytic  welwrinclvr  nscsl  in  cnnucc- 
as  with  a  group  or  bouse  system  of  lamps  or 
tnmhting  devices  to  incasuro  tbc  amount  of 
atrjy  .«np|ilietl  thereto  from  a  central  station 
suit  sometimes  lie  placed  in  a  position  where 
swill  Ik  expjsesl  to  lluclualioiis  of  tein|>ora- 

>pM.  I  hiring  the  contimianco  of  such  frees- 
a;,  if  it  should  happen,  the  wclieruiftcr  would 
feoarse  fall  to  |ierforiu  its  duty. 

Tie  object  of  this  invention  therefore  is  to 
[covide  a  methoil  wliieh  wilt  insure  a  nmintc- 
u:«  of  tcnqiemlure  alnivc  the  freezing-point 
rilhiri  the  xveberincter  Imix  or  case*. 

The  method  may  Ik-  Mated  generally  as  con- 
KMinjrin  causing  a  dangerous  fall  of  teui|iera- 
hit  lo  set  in  action  agencies  which  then  act 
'p«  means  arranged  and  adapted  to  heat  to 
He  necessity  degree  the  atmosphere  within 


th.ebcraieter  box  urease,  or  around  anil  in 
aadiiaiecimtigiiity  tothewebermeter.  Suit- 
er-t  Brans  for  carrying  this  into  practice  may 
"  brieUy  described  as  follows:  Within  llio 
olemeler  Imx  or  case  a  therimistatie  spring 
mtratiged,  with  its  free  end  controlling  ili- 
■ray  or  through  intermediate  mechanism  the 
"at  of  a  small  water-reservoir,  and  in  such 
"aaoerlhatat  ordinary  or  lion-dangerous  tern- 
Walares  tin-  vent  is  entirety  closed,  hut  ro 
"at .hen  the  u-mp.-r.unre  falls  to  near  the 
"ttmg-poilit  tl,c  vent  shall  lie  opened  mid 
arait  the  water  to  escape  in  a  small  stream 
*™l'hy  drop,  ltelow  the  vent, and  sotlmt 
.atrr  issuing  then-front  shall  fall  thereiu, 
a>Hvr|,i;,ele  holding  a  ipimititv  of  acetate  of 
Uorol  I|uieklime.  The  vent  heingopened 
JJ«ter  railing  then-on,  heat  is  generated, 
“Mies  the  teui|>eratnre  within  the  box 
“‘Prevents  the  freezing  of  the  liipiiil. 
UKevidentlhat  tlie  thermostat,  instead  of 


acting  directly  or  through  intermediate  me¬ 
chanical  means,  may  operate  to  close  a  circuit, 
which  maybe  derived  from  the  main  circuit 
through  a  magnet  controlling  the  vent,  or  that 
it  may  act  as  the  stop  to  a  clock-work,  which,  55 
released,  shall  pomp  water  upon  the  material 
used,  or  which  may  control  the  vent 
A  convenient  mode  of  carrying  my  inven¬ 
tion  intocflect  is  illustrated  diagnunmatically 
in  the  annexed  drawing.  60 

34  Is  the  honse-dreuit  whose  current  is  to 
he  measnred,  which  is  derived  from  the  main 
lino  1  2.  In  n  shnot,  5  C,  from  the  circuit  3  4 
is  the  elcctrolytic-cell  meter  A. 

7  8  is  a  multiple-arc  circuit  from  the  circuit  65 
3  4,  including  the  coils  of  an  electro-magnet, 

II,  uml  also  Including  the  componud  thermo¬ 
static  bar  C,  whose  free  eud  is  normally  held 
away  from  contact  at  a,  thus  keeping  open  the 
circuit  7  8;  bnt  on  a  considerable  decrease  of  70 
temperature,  snltlcient  to  canse  danger  of  the 
freezing  of  the  liquid  in  the  coll  A,  the  une¬ 
qual  contraction  of  the  two  metals  which  com- 
110*0  the  bar  0  causes  a  movement  of  snch  bar 
ami  closes  the  circuit.  The  magnet  B,  being  75 
thus  energized,  draws  toward  its  poles  the  ar¬ 
mature  lever  1),  which  is  pivoted  alh.  nntJlias 
a  retracling-spring,  e.  To  the  lever  D  is  at- 

UE  U  nvessei' containing  water,  its  lowerend  So 
formed  into  n  tube,  e,  which  enters  a  rubber 
tnbe,/.  The  lower  end  of  tube  /  is  placed 
over  n  vessel,  F,  containing  pieces  of  quick¬ 
lime  n.  When  the  circuit  7  8  is  open  and  the 
magnet  II  not  energized  the  arm  d  presses  85 
against  the  robber  tube/,  so  as  to  close  it  and 
prevent  the  water  from  escaping;  but  when 
the  magnet  is  energized  the  arm “. "  , ' .  ' 
drawn  and  tlie  water  is  allowed  to  drop  into 
the  vessel  F  onto  the  lime,  and  the  heat  thus  90 
evolved  warms  the  liquid  Id  tbe  metcr  wbich 
Is  in  close  proximity  thereto,  and  prevents  the 

“dent  that  the  thermostatic 
it  is  mso  u  ”  electrical  circuit  95 

HSaTsstsSS 

meter  cell  or  cclIs,  or  f” 

electric  laran  placed  in  the  same  position  iur 


T.  A.  EDISON. 

ELEOTRIO  ABO  LIGHT. 

No.  265,776.  Patented  Oct.  10, 1882 


IS.olLcrlrir 

S. 
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'  ATTORNEYS. 
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SPECIFICATION  forming  part  of  Lot  ton  Patent  No.  363,778.  dated  October  10,  1883. 


r„!I  elist  if  nmy  renrrrn .-  ‘ 

Beit  loom  that  I.  Timms  A.  Kihso.t,  of 
Into  Part,  in  the  Comity  of  Middlesex  and  j 
Sate  of  New  Jersey,  have  invented  4  no*  nml 
jtefsl  Improvement  in  Elect  lie- Arc  Lights, 
(Cue  No.  .171:)  nml  I  'In  licrvliy  declare  that 
tte fall u in»*  ie  a  full  ami  exact  ilt-scripl inn  of 
lie  noe,  reference  he  nig  hail  in  the  accom- 
piaying  drawing,  and  to  the  teller-  of  refer 

- tied  Ihrrvou. 

h;«l  of  my  iurriiliuu  is  to  produce 
NnlaiKl  effective  mean*  fur  regulating  the 
toil  of  the  earlinn*  nf  vnltiiic-arc  l.itnti*. 
la  carrying  out  my  invention  I  place  in  the 
r,  trio  circuit.  including  the  nrc.an  clectruntag. 
tctorasciVuuiil  holding  up  nil  nrimitiirc  tvhicii 
Mil  up  the  tipper  carl  mil;  ami  III  a  -hunt 
uwti'l  the  magnet  ami  rarlniii*  I  pi  ice  u  heat- 


ttneot  |ia»H-» through  the  ahmit,  heating  the 
cwl  therein  and  fotciug  the  nrinatitre  away 
raillie magnet, son* to  lower  the  nulmn coil- 


tracta  a*  lire  coil  is  more  or  less  hrated.  The  ■ 
chamber  C  i*  connecteil  by  a  rod,  S,  with  the 
aniialurv  A,  no  that  niich  armature  is  ral<etl  to  - 
and  lowered  by  tho  alternate  coutraettoa  and  . 
expansion  of  the  chamber.  The  rod  S  might 
he  tho  movable  core  of  a  solenoid,  It,  repre¬ 
senting  any  suitable  device  operated  by  the 
movement  of  the  nrmatore  A  fur  regulating  45 
the  fecit  of  this  carbon  I’. 

It  i*  evident  that  while  the  use  of  the  ex¬ 
pansible  (haratwr  produce  mi  Incased  effect 

;  it  might  lie  dispensed  with  and  the  expansion 
I  and  contraction  of  the  coil  II  ntilfced  directly;  S» 
What  I  claim  is—  . ; '  J-' 

1.  In  an  electric  are  lamp,  tho  combination 
I  of  the  main  circuit,  containing  the  carhoasenil  . 
mi  electromagnet  or  solenoid,  with  a  shoot 
„  round  thearr,containinga  beating-coil  adapt-  55 
!  nl  to  oppose  by  4l«  action  the  action  of  the 
!  Imigiirl,  Siitistnntinlly  as  set  forth.  . 

!  •£  In  mi  electric-arc  lamp,  the  combination 

|  of  the  main  circuit  containing  the  carbons  nml 
!  elrctro-niagnet  or  solenoid,  a  shunt  aroand  60 
I  the  arc,  containing  a  heating-coil,  anil  an  ex¬ 
pansible  chamber,  substantially  as  and  for  the 
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To  nil  whom  it  may  concern :  the  limit  ot  candle-power,  the  annature-lever 

Ite  it  known  Unit  I,  Thomas  A.  Edison,  of  will  be  attracted  by  the  magnet  and  will  ovcr- 
Mrnlo  Park,  ill  tbe  connty  of  Middlesex  and  come  the  spring  stop-arm  and  force  tbo  same 
State  of  Now  Jersey,  bare  invented  a  new  and  against  the  front  contact,  completing  tbe  bell- 
-  useful  Improvement  ill  Electric-Lighting  Sys-  circuit  through  a  definite  resistance,  and  cans-  55 
3  tr  ins,  (Caso  No.  354 ;)  and  I  do  hereby  declare  Inga  loud  alarm  to  be  sounded,  which  will 
that  tlio  following  is  n  full  and  exact  descrip-  continue  until  tbe  engineer  regulates  the  gen- 
lion  of  *be  same,  reference  being  had  to' the  ac-  eratoror  generators  so  ns  to  mince  the  camlle- 
eompanying  dmwing,  and  to  thelcttcreof  ref-  power  of  the  lights.  If  the  lights  drop  below 
id  eronce  marked  thereon.  the  limit  of  candle-power,  the  magnet  will  at  Oc 

The  object  I  hnro  ill  view  is  to  produce  de-  the  same  time  he  weakened  and  the  lever  will 
rices  to  he  used  in  connection  willi  dynamo  or  make  the  hack  contact.  This  completes  tho 
magneto  electric  mncbinca  and  electric  lights,  hell-circnit  through  greater  resistance  than 
which  will  notify  the  engineer  when  tbelights  when  the  front  contact  is  made,  and  a  contin- 
are  above  or  below  tho  desired  limit  of  candle-  nous  alarm  will  bo  sonnded,  which  will  be  no-  Ge 
1  tower,  so  Hint  he  can  regulate  the  generative  ticeably  feebler  than  in  the  instance  Qrst.le- 
capacityof  tho  machine  or  machines  in  accord-  scribed.  As  soon  as  the  bghts  brought  u 
auce  therewith.  Tlicso  devices  are  especially  to  the  desired  degree  of  luminosity  the  alarm 

^•SSiSasaaeis 

reL'tjLe,  woldl.  -teM  ^^en.relbt1  - 

j;  the  main  or  consumption  circuit,  Buch  magnet-  case  thebell-cireuiUm.gbl  larcdifferentrcsmt.  , 
circoitlinvingmany  times  mote  resistance  than  auces,  or  the  '  ed  ,o  give 

.me  or  the  lamp-circnits,  n  wire  or  other  resist-  sistance  and  1 *]“*  M^r^tStures  raihl 
auce  being  placed  therein  for  that  purpose  souudsof  different  pitch,  or  both  features  could 

xart.t— p-m-sts  ■■ 

•sisssskbe^ 

contact  isayiclding  stop, which  may  bennarm  P0'”*  °."  wm  Abetter  understood  by 

’^tsaa^ssxaet 

lamps  are  within  the  fixed  limits  of  candle-  derived  nt  a  multiple-arc  or  derived  cir- 
tj  power  the  magnet  will  attract  the x  o  baring  resistance  It  and  the 
ciently  against  the  retractile  foroeofito spring  “[{^“^tro-magoet,  B,  placed  therein. 


to. raise  the*  lamps :  above; I 


Sheet* — Sheet !, 


(Ho  Model.) 
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To  all  whom  it  mat/  concern 

Be  it  known  that  I,  Tiiomah  A.  Edison,  of 
Menlo  I’ark,  in  the  count;  of  Middlesex  and 
Slate  of  New  Jersey,  have  made  certain  new 
j  anil  useful  in  ventions  in  Electro  MagneticRail- 
way-Engincs,  (Cnse  No.  223;)  and  t  do  hereby 
declare  that  the  following  is  a  full  and  exact 
description  of  thesame,  reference  being  had  to 
the  accompanying  drawings,  and  to  the  letters 
ro  of  reference  marked  thereon. 

The  invention  relates  to  that  class  of  devices 
for  tbo  propulsion  of  vchlchsknown  ns  “trav¬ 
elers”  or  “creepers,”  which,  reciprocated  npon 
a  rail,  slide  freely  in  one  direction,  but  are 
rj  locked  to  the  rail  upoo  attempted  movement 
in  the  oilier  direction. 

The  object  Is  to  furnish  a  device  or  tbisgen- 
cral  type  simple  in  construction,  certain  in  op- 
oral  ion,  and  arranged  so  that  it  may  be  throwa 
to  into  or  out  of  operation  and  into  or  ont  of  op¬ 
erative  position  at  will,  and  adapted  to  be  used 
with  the  ordinary  rails  of  an  ordinary  railroad- 
track;  to  which  ends  it  consists  in  the  features 
more  particularly  hereinafter  described  a 
15  claimed. 

Upon  a  suitable  frame-work  supported 
ronniug-gcar  is  moanted  an  clcctro-magnetic ; 
engine,  whose  rotatiug  shall  is  connected 
through  intermediate  mechanism  to  the  criv- 
30  ing-whecls,  all  as  shown  in  my  application  for 
a  patent  Tiled  June  3, 1SS0,  and  bearing  serial 
number  11,213.  Upon  tlie  rotating  sbaf 
the  engine  is  fixed  a  thread,  with  which  g 
a  worm  carried  on  a  vertical  shaft.  This 
35  tical  shaft  is  mounted  in  adjustable  bearings, 
so  that  the  worm  may  bo  thrown  into  or  ont 
of  gear  with  tbo  thread,  os  desired.  Upon  the 
lower  end  of  the  vertical  shaft  is  a  bevel-gear 
meshing  into  a  bevel-gear  upon  a  horizontal 


I  zoo  arms  carrying  the  grippers  or  creepers 
are  mounted  so  that  thoy  may  bo  let  down 
nponorremoved  from  the  track,  as  occasion  re- 
1  quires.  Hence,  as  a  rod  is  reciprocated  from 
the  motor  throngh  the  gearing  described  it  55 
I  poshes  forward  during  one  half-revolution  the 
box  or  casingwhich  slides  upon  the  rail.  Upon 
the  commencement  of  the  other  half  of  the  rev¬ 
olution,  by  the  action  of  the  eccentrically-piv¬ 
oted  wheels  or  rollera,  the  box  or  casing  is  6o 
locked  to  the  rail  and  tho  engine  is  polled  np. 

1  One  only  being  used,  the  action  wonld  boase- 
rics  of  polls  and  pauses;  and,  if  desired,'  one 
I  only  may  be  used,  taken  upon  either  rail  or 
npon  ncentrnl  rail  laid  especially  for  this  par-  65 
pose.  In  practice,  however,  it  is  desirable  to 
1  nsentleasttwo— one  forcach  rail— with  cranks 


40  shaft,  to  whoso  ends,  by  crank  arms  orpins,are 
attached  rods,  each  carrying  at  its  opposite 
end  n  box  or  casing  providod  with  a  central 
wheel  which  rides  upon  tho  rail.  In  the  box 
or  casing,  so  ns  to  take  upon  tho  sides  of  the 
45  rail,  are  eccentrically  pivoted  two  wheels,  one 
011  each  side.  These  sido  wheels,  being  eccen¬ 
trically  pivoted,  allow  the  box  to  be  pushed 
forward  along  the  side  of  tho  rail,  bat  prevent 
retrograde  motion  by  closing  together  and 
50  grasping  tbo  mil. 


at  leasttwo— one  forcach  ran— with  cranKs 
irraoged  relatively  to  each  other  that  while 
is  being  slid  forward  the  other  is  holding, 
liatacoatinnous  motion  may  be  produced.  7. 


one  is  being  slid  lorwaru  tne  ouier  is  noroing, 
so  that  a  continuous  motion  may  be  produced. 
Additional  grippers  or  creepers  may  also  be 
placed  at  the  rear  of  the  train,  so  that  a  con- 

tinuouspnllingandpushuigactionfeprodnced. 

Instead  of  rollers  within  the  box  or  casing  re¬ 
ferred  to,  another  form  of  device  may  be  used  75 
in  order  to  give  a  larger  gripping  •  snrfece. 
Within  the  box  or  casingarctwo  bars  parallel 
to  the  rail,  one  oo  each  side.  These  bars  are 
attached  to  the  casing  or  box  by  loose  toggle- 
joints  in  socb  way  that  upon  motion  forward  80 
of  the  box  or  casing  the  bars  recede  from  the 
rail,  hot  upon  retrograde  movement  they  ap- 
iroach  and  grip  tho  rail 
The  operation  of  these  devices  will  be  better 
hv  reference  to  the  drawings,  in 


nndenrtood  by  reference  to  the  drawings,  in  85 

*  Figaro  1  is  a  perspective  view  of  an  enpne 
embodying  a  motor  and  a  creeper  or  traveler. 
Fies.  2 and  3  are  details  of  the  creeper.  Fig. 
tea  perspective  view  of  the  motor-gearing.  90 
A  is  tho  rotating  armature  of  the  electric 
,  mounted  on  shaft  a,  secured  in  smtablo 


bearings!  Upontheshaftaisawormorsci 

B,gearingintoCon  inclined  shaft  e,uponw. — 

loweTcnd  is  the  bevel-gear  D,  by  mrans  of  95 
1  which  and  the  other  intermediate  mechanism 
shown  motion  is  communicated from  A  to  the 
driving-wheels  of  tho  engine.  Uponthefront 

1  end  of  the  engine-car  is  a  shaft,  h,  on  which  is _ 

I  a  sleeve  supporting  the  lower  end  of  a  shaft,  a,  ioc 
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To  all  irAom  it  m«jf  concern;  Ibe  force  of  tbe  electro  magnet.  Tliii 

licit  known  Hint  I,  Thomas  A.  Edison,  of  nrtn serves to ileteruiinc tbe central  pi 
Menlo  Park,  in  t lit*  county  of  Middlesex  unit  the  armature-lever,  so  that  such  level 
State  of  New  Jersey,  have  i  oven  tin!  a  new  mill  be  affected  by  s  i 

:  n-elnl  Improvement  in  Means  for  Regulating  of  tbesc  divisions  of  the  sliuiit-circoit 
’  ilicri.iiorativc-L'ap.icitvofDynnnionr  Magneto  an  electro-magnet  proviileil  with  a 
Klerlrie  Mncliims,  (Case  No.  391s)  anil  1  ilo  nrmstoro  anil  a  cirenit-rcvereer  opi 
lierebv  declare  that  the  following  ia  a  full  anil  pawl-arm. 

I  Saet'ileseriplion  of  (lie  same,  reference  being  The  commutator-brush  bohlersnrec 

i ;  bail  to  (lie  accompanying  drawings,  ami  totbe  mrcbanienlly  (bat  insulated  electric 

litters  of  relcrem-e  marked  thereon.  each  oilier)  by  a  pivoted  yoke,  wb! 

. . bjeetiifiiivinretitinn  IstoprodiK-enieeb-  tunieilu|ion  its  axis,  moves  the  brush 

nnisui  lor  niitoiiiiiticall.v  shifting  the  |iosition  U|ion  the  cylinder.  The  yoke  may  1 
(relative  to  Ibe  neutral  line)  of  tbe  commutator-  by  menus  of  a  worm  and  worm-wheel 
It  brushes  upon  tiro  eomitmtator-cylimler  of  a  by  a  ratchet-wheel.  Two  ratehet-w 
'  magneto  or  dynamo  electric  machine,  supply-  osed  adapted  to  tarn  in  opposite  t 
ing  current  to  a  multiple-arc  system  of  distri-  and  each  o|ieruted  by  otto  of  tiro  ) 
lintiun,  sn  as  to  varv  tbe  current  generated  in  above  spoken  of.  When  tbe  elect 
Midi  machine,  such  'mechanism  boingo|>er.ited  force  of  tbe  circuit  is  too  great  it  is 
:i  cntirclv  and  c.iiitiniimisly  by  tiro  variations  of  to  decrew-o  tire  electro-motive  force 
resistance  in  the  external  circuit  or  the  tna-  chine  by  moving  tbe commutator-bi 
chine  which  contains  tbe  lamps  or  other  irons-  tiler  away  from  the  neutral  line  of  tb 
latiug devices.  Such  mechanism  ulsoistobave  Tbe  magnet  tn  tbemultiple-iircciruii 

II  contimums  operation— that  is  to  say,  oueuot  has  : itseni ejgy 

"  armaTare-b"^  nniin  ••***’  >*•"!  ""r-.'Ctw  its  iirmiitt 

■ms  revolution,  anil  not  by  a  siuglu  impulse,  pushes  the  spnitparmagaimtaco 
llv  Ibis  means  auv  extent  of  movement  may  no  thus  dosing  a  division  or  the  si  nut 
given  to  the  brushes,  wliilc  in  devices  of  this  one  or  tho  other  of  the  eLctro-magl 
kind  heretofore  in  use  the  bnndicscan  be  moveil  vibrating  armature  is  sc 
I  .  I  rt  I  tt  ecu  c  tier  1  recto  -H  it  tho  pawl  and  tirnKheraehet.wl 
is  inly  as  far  as  tbe  pivoted  armature  i.r  an  gearing,  am  idvoed  jok -c  sucl^ 

electro- a guet  cat.  move.  In  accomplishing  as  to  .>,«vethe  con,nnU.. 
this  object  I  place  in  n  multiplc-are  or  .lerive.1  the  catr.il 
li  circuit  iron,  the  main  circuit  of  the  dynamoor  the  mam  el™"« ‘U,e“  !  *a“  c 

noigneto  eleetrie  generator  an  eleetro-magaet  net  tleinub(Ic  rccreu  vc  kc 
pun  1  I  tl  «,  i  I  r  t  r  1  r  bcl  u  title  nn  l  ret  lr  w  j  b, 
lever  forms  a  part  of  a  shunt-circuit  from  ibe  ami  tbe  circuit  o  .j.n; 

multiple-arc  e.rcuit  and  lias  its  free eml  placed  actuates  the  piwbarm  »  brok  , 

IXotir^re^RagS^tM  hick  ^  ^spring  tmdcloscs.be, 

n.im.i..t . .  ... .lioL-im. nt'iiui  sltmiM'ir*  ion  of  tbe  sliuiil  c 


sw  tx 

irections,  the  circuit  to  one  or  l 
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it  wot/  c„n, ’em : 

I.  Thomas  A.  Emsos.  of 
itli.  In  time, unit v  of  Middlesex  nnd 

:i  Regulating  tlie 


if  I  )\  nainn  or  Magneto 


if  1  ilo 


ingis  a  fall  ami 
reference  being 


my  ineeiition  ts  to  |>nxluee 
in"}:  tlie  g-ner.ition  <>f  current 
laaucto  electric  imieliitieMip- 
ate  -v-tem  of  electrical  ilia- 
lull  !«•  e.iuseil  to  ,i|wmto  by 
•t  of  tlie  curieiit  generated, 
is  1  jilaee  in  one  of  tlie  con- 
in  eirvuit  a  metal  atrip  or  bar 
ate, I  by  tlie  p.ivxagc  of  cur* 
This  liar  M  mi  plaeeil  tliat  it. 
ontr.ictiou,  call's'll  by  varia* 
iso  tlie  opening 


eaitwA  the  beating  of  tbc  compound  bar,  the  50 
tincqaal  espansioo  of  which  canscs  raiil  bar  to 
lieini  downward,  which  lower,  the  end  of  the 
arm  carrying  the  contact-points,  which,  a. 
they  nuccesiiircly  dip  into  the  mercnry-cops, 
cause  the  closing  of  the  shunts  around  there-  5;  - 
slstaucesin  tbcflehl.andtbnaincreaselliegeii- 
erative  capacity  of  the  machine.  A  decrcaisi 
in  the  number  of  translating  devices  cause*  a 
contrary  effect,  the  shunt-circuits  being  opened 
ami  the  resistances  ngain  placed  in  circuit.  60 

Instead  of  opening  and  closing  cirtnits 
around  rtsi-Unces,  this  arrangement  may  he 
n.scil  to  o|icn  and  close  new  circnits  through 
the  coils  of  the  field-magnet,  ns  shown  inUse 
So.  CS.C1S,  or  even  date  herewith,  such  coils  he-  63 
iug  for  this  purpose  divided  into  a  number  of 
separate  sections  or  bobbins  each  included  in 
a  different  circuit. 

My  invention  may  he  mom  readily  under- 


rli  „|X-Iiing  ami  clos- 
-itimis  lit  tin-  current  cnergis- 
;m-t  ol  tlie  gem-r.itur.the  coils 
x>  preferably  included  in  a 


it  or  cin-uils  from  I  bo  main 
li,  if  desire, I,  tlie  magnet  may 
oil,  any  , -sternal  miurn-. 
t  form  of  my  invention  is  one  in 
impoxnl  of  two  metals 


My  invention  may  he  morn  n-auujuu  ... 

stood  by  reference  to  the  antiescd  drawing,  70 
which  is  a  diagrammatic  view,  illnstrattng  the 
hint  described. 


which  isauiagrammnoo  >«■  - „ — 

arrangement  just  described. 

A  is  a  dvnamo  clcclnc  machine,  and  1  -  the 
main  conductors  lending  therefrom,  on  which 
no.  niiml  in  mnlliple-are  circnits  lamps  or  j: 


>  COIIHMIJHH1  Ol  I  WO  HI  IM  ills 

of  expansion  U  placed  in 
■  mi  held  rigidly  at  one  end 
ther,  tin*  circuit  being  coin 
ciiil  by  means  of  a  i»oitit  dip 
ry-ctip.  An  artn  is  attached 
»f  the  strip,  which  arm  car 
:-«uu,nwrui  contact  |Miints,  each  dipping 
PiatoanuTciiry-cnp,  the  con tact-jK)ints  being  of 
JJffertut  leiistbs  or  the  mciciiry  of  different 
pisiJt-S  in  order  that  successive  contacts  tuny 
kuailt*  ami  broken.  In  the  multiple-arc  cir- 
wit  whic!i  includes  the  lichl- magnet  is  placed 
<5  of  re.-dAlaiiccs,  around  each  of  which  la 
formed  a  shunt  including  one  of  the  mercury* 
j^.**  When  the  iititnherof  lamps  or  trans* 
“has devices  in  multiple-arc  on  the  main  coll¬ 
ator  U  increased  the  increase  of  current 


main  conductors  trading  tfcerefro^^ 

I  are  placed  iu  multiple-arc  circuits  lamps  or  75 
*  other  translating  devices,  a  a  a. 

3  4  is  0  multiple-arc  circuit  energm  n|j  JJ« 
iirhl.mairntt  of  the  generator  aud  containing 
*  «  utnnisK  V  IP  IP  IP.  In  main  condactor  1 
Is  piiicctHhe  comiionnd  strip  »,  nt  whoso  free  Ss 

-T'wi^r^ir 1 k  : 

|  ffithunt.  S 

1  The  operation  of  these  deuces 
described. 

What  I  claim  Is—  dvuamoor  mag* 

jiSKSsp-sSaas’' 

WsSSSSas 
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nlo  Park,  in  the  enmity  uf  Middlesex  ami 
It  of  Sow  Jersey,  Imv«-  invvtili-ri  a  now  nml 
fal  Impion-uu-nt  iutlu-  licgiiUtinnot  Uy- 
boo:  Magneto  Electric  Machines,  f<.\t«e  So. 
i;)  anil  1  'I"  hereby  declare  lli.it  tin*  Inlluw. 
-is  a  lull  and  exart  di-crip',  iun  nf  tin*  same, 
rIt,„.  N-ing  h;nl  p>tlroarc'imp.uiyiugdraw- 


mtiuiwf  current  li.vailynainoor  magneto 
Inc  iinrliiuo  Mlpph  ing  current  to  a  multi- 
ire m  i. trin  uf  electrical  distribution,  which 
1  operate  autmiiatically  u|h>ii  the  uihlition 
xaovalof  translating  ilcvicos  in  llicsys- 
,and  shall  nut  act  to  vary  the  resistance  of 
be  curi.-iilthiwiiig  through  the  tiehlsjffurce 
ail  uf  the  machine. 

lyiuventiuii  consists,  first,  in  eni|iloyinB  a 
rating  citrull-ront  roller  operated  by  the  ctir- 
tfi!urat«l,ihevilinitinnsuf  which  produce 
ratmusiir  rapid  anil  Miccexsiveo|>rningaaud 
uiig.  uf  ihe  circuit  energizing  the  field-mag. 
,  such  vihnitious  pro|a-rly  regulating  the 
rgy  i»f  the  liehl-iiiagnet,  and  therefore  tins 
ler-itiuii  of  i-uireiii  hy  the  machine,  the 
gtb  and  diiiatiou  of  the  vibrations  being 
itrolh-d  l>y  the  iiiiinbcr  of  translating  tie- 


uuas  ui  ueviees  lor  liceoiiipiisuuig  -  “  -  ’  “ 
as  nil!  tre  more  fully  set  forth.  This  may 
Lrumplishetl  hy  placing  all  electro-magnet 
htiltiplc-are  ciicuit  from  the  main  conduct- 
mil  in  ihe  field-circuit  a  vibrating  cireuit- 
tuiler,  which  should  lie  one  so  constructed 
i  make  and  break  contact  at  a  number  of 
IS  simultaneously,  so  that  the  spark  due 
ich  breaking  will  be  reduced.  This  circuit- 
toiler  is  preferably  o;>cratcd  by  the  back- 
1  and  lurward  iiiovt-im-nt  of  the  pivoted 
ng-armaiure  or  the  electro  magnet.  It  will 
ecu  that  when  the  field-circuit  is  closed  nt 
point,  as  its  resistance  is  low,  much  too 
:e  a  current  will  pass  through  it;  but  wben 


cnit-conlr-iller  will  cause  the  proper  energii- 
ation  of  the  field- magnet.  Such  vibrations, 
are  kept  np  antomitically  ami  continuously, 
whether  many  translating  devices  or  none  at  55 
all  are  in  circuit;  bntdiflerences  in  the  num¬ 
ber  of  tramdatiug  devires  in  circuit,  atld  also 
variations  in  the  speed  of  the  engine  by  vary-, 
ing  tbe  energy  of  Ihe  electroanagnet,  vary  also 
the  relativedntalionsof  the  opviiingsand  clos-  60 
iugsof  thefifld-circuitnccording  tothereqnire- 
mentsorthesystem.  If  desired, in  oraertoslill 
fn  rtber  rtdnce  the  spark,  and  to  prodnee  a  con¬ 
stant  current  for  primarily  energisingthe  field- 

magnet,  a  shunt  may  ho  made  from  the  field-  65 
circuit  uro trod  the  circuit-breaker  containing 
a  high  resistance, oneof  my  incandrociugelre- 
tric  lamps  being  preferably  placed  therein  for 
this  propose;  orsnch  shnnt  may  ludndeapcr- 
tioliol  the  field-magnet  coils.  These  strange-  jo 
incuts  roe  of  coarse  equivalent  to  entirely 
breaking  the  rireniU  Tho  armature-lever  may 
tiTso  arranged  that  the  tension  or  its  spring 
Is  adiui-tabh-.so  that  Ihe  relative  durations  of 

make  ami  break,  ami  conscqacntlythecnrrent  75 

generate.!,  and  the  camlle-|wacrorihc  lamp 

s^tstfsasi 

•BBSS*-.  -  % 

royiuvcDUon,in«hichahunpispIacedmlbe  -  . 

.  lead  ma  n  conductors  1  “““‘"‘“‘L, 

; 

1  aCXrentridler  which  m»k«  and  90 

,  breakacontac  ata^of  pom»r 

f  ncoosly.  “““X^-jjed  with  a  spring,  h, 

!  „ 

.  Acorresiondingnumbe  f  £  that  shen  all 

1  are  used,  '■''’"“^‘“.'^  Zul  aneonsly  thecir- 
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ta  totli*  m!  t0  1  r°  a5con,l«»^  injj  drawfat^j!!!?  ^eoperatin;;  mechanism  mar  be 

n.nw.  “  'Jm  “  "lolu  «l,«.i;ill.v  to  control  ,|v.  ,™i  "  he*"°K-re»«u»icu  a  rcHccti 

wsajass&ass: 

I’rcfcrrcl  rorn,  ur  ,lTZZf. 

w  other  form  of  llS/c^jloauw ‘Shiil”1’  P,artly  '•“Srammalie,  of  the  prefers 
33  located  it.  a  multi, .leans ci£ „it “hi.  or  2, h*  “a ,,lennos,atic  controlling  device. 
°ut  extra  n-MVuin.  .,,,,1  w,  °r  J*?1*1*  A  represents  a  drnhmo  or  mn'nett 
suitable  case  iii  wblcii  iH  IoeJi«» vSE*  w,t,J,a.a  fadiiiie,  from  which  run  the  maPa  co 
jlevice  which  closes  the  circuit  toUieolSSit’  t  ~  niultiI,Iearc  circuits,  rrotu  whic 

.!5Cir^^sr?affw5r  Krs.rs;t;:s' 

taTS/To^S1’  will'gtaudcou-  .™lc“s  dearie  lamp,  C.  or  L^oler 
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stoo  PA11K,MWJTOt 

RE°ULAT°R  F0"  "*^,0  machines 


ToaUichom  it  may  canctrn- 

5  iitn!?  'IT'  ,B  «>><•  ltegu 

'•“"p  MwJtncal  (.em-i-.itors,  (Case  \o  jrg.-\ 
anil  I  do  hereby  declare  (lint  the  following?] 
a  full  mill  exact  ilesvription  of  the  same  refer 
is  an™loVli"\!»mof  r' ,j?BCJ,B,|""y*nR  drawing 

connecting  anil  connecting  the  separate  nm- 

r*S?."L?,r"'r  "r  ,l-V,Umo  or  magneto 
I,  rlMtr.L  "ijcliiin-a  having  their  armature  and 
Ih-ld-coils  III  liiil..|H.|iil«:iit  circuits,  such  nia- 
dbrnin  rn lining  together  anil  feeding  jI1I0  tbe 

°;;zUMr’ ur i,,b  K,uie  wmeetwi 

-  i  „  owilucliii*,  no  that  the  armatures 
"  jfjj®  w'11  not  be  destroyed  by  an 

txcrsshe  lloiv  of  current;  and  a  further  nl> 

f'ir'repnlVi'i?"*'11  n'Ml  eniclent  means 

I?  '11  Minultuneonsly  a . ubcrofdy. 

••  Sofnn'ifi'ri'!' t,<!t,ric  ".l;,cbiuM  •i®ving  the 


i  &i;:“rirc,,it  ^fore ",o ■■H-dEffc 

>  -s  reveal  iV  T""”""*  ead'  machine,  the 
•  J  ,i  “•,st'rved  in  completing 

the  connections  of  each  mncliiiie,  the  Held  cir- 
1  re  Is  c,,,"‘:lBUl'  ,!rst-  The  armuture- 
,  ‘ '"'.'chines  arc  arrangcil  In  inde- 
S  '  “Vi"* “““  circuits  connected  with  tlic  same 
I  Bel,l  c,r."m,  “r  K-V?U‘“  Vf  conductois,  mid  the 
i  lii » .  .  afe  aISO  Hiut'peiulent  cross  or  tnnl* 

,  2^^^5sS5E 

l  ^  ^inlic^S  cireilU 

l7;?g  \vl>  u,e<l  Wlt  l  ^I^rato  circnlt-control- 
2*"  ,it;»  «  muiib^r  of  dynamo  or  magneto 
|  coDn«Jf»j|aC*,»i,!eii  havo  lSjeir  »rtnatunH»iU 
{  i;  their  1 1  lc  Ra,"lc  col">"ctors  ami  haro 

i  rate  eire  I.  fi"L't.ai"1  """‘“'‘re  coils  in  sepa- 
t  before  nm111’ ' •rcabing  of  the  field-circuit 
K  .  ‘‘ruiaturc-cireuit  of  a  maebiue  or 
»«‘"B  °f  the  armature-circuit  before 

ra^^^~c.3?K 


of  ft""0'  ‘l‘«  circuit  and  hea 

Id  wU',rs 

?  saHSSSfsp 

•»  eqaal  to  that  of  the  other  machiiies.  f 

f  -£k^sssk  ts 

•  a  common  resistance  and  rezuiatini?  nil  ti.* 

j  ~KA?s“faas“«“ 

f  °r  neb  other,  and  S 

i-  made  and  broken  se|>arntclr. 

1  it,  J  d™°JROi“S.*i!1  -be  be,lBr  ""‘•erstood  from 
l  *•*“•>  S"  view,  partly  diagram- 

?  no  ^7  r  r'.T5  ‘"""•'.'"CS  ""d  connections,  a 
Sul11,  '  muebme  lieing  shown  with  the 

-  Deld-magncts  m  horizontal  section. 

‘  ,  .A  B  represent  dynamo  or  magneto  elec- 

•  tnc  machines  tbe  armature-coils  of  which  are 
i  I  n  separate  multiple-arecircnils  rrom  maiu  con- 

-  iluctore  1 2,  such  separate  multiple-are  circuits 
being  shown  at  3  4  and  5  C  and  7  S,  and  be- 

j  “‘"^controlleil  by  separate  circuit-controllers 

1  The  field-circuits  of  the  machines  are  indr- 
:  pendent  multiple-uro  circuits  9  10  and  11  12 
>3  »,  extending  from  2  through  the  coils 
ortho  field-magnets  to  the  contact-arm  D  orau 
adjustable  resistance,  1!,  from  which  runs  a 
couductor,  15,  to  the  main  conductor  1,  com¬ 
mon  to  all  the  field-circuits.  The  multiple-arc 
field-circuits  are  controlled  by  separato  circuit- 
controllers  d e/.  The  fieldcircnits  may  be  sup¬ 
plied  from  an  external  source  of  electrical  en¬ 
ergy,  If  desired. 

The  machines  are  driven  from  one  or  more 
steam-engines  or  other  motors,  and  are  always 
running  when  the  connections  are  made  or 

Iu  disconnecting  any  one  machine  tbe  ar¬ 
mature-circuit  is  broken  by  the  circuit-con¬ 
troller  a,h,  ore  before thefieldcircult  is  broken 
by  its  circuit-controller  d,  e,  or  /,  and  in  con¬ 
necting  any  machine  the  field-circuit  is  com¬ 
pleted  before  the  armature-circuit. 

Tho  machines  are  regulated  simultaneously 
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I  dynamo-electric  machine. 


ssgM&aasassst 

I  ,I‘fcnl‘l,on  of  ,l,e  fvlerence  being  paper,  which  are  not punched  in  mlvaiicc.caiw. 
f  H  (o  tlioamunji.ui^  ing  draw  mg?*,  and  to  lliu  itig  sach  tissue-paiwr  to  pack  in  the  holes  63 
r  tun  of  lYlmnra  nmrkHl  Uicrrou.  around  the  bolts,  protecting  the  edges  of  the 

i  V'e  obJ1Tl  1,1  this  lnvei'lioii  is  sticu  an  im*  sheet-iron  rings  and  effectively  insulating  such  # 

;  pTftuent  upon  theeolidrj  lmdnc.il nrinnttire*  rings  from  the  bolts.  In  this  way  the  cireu- 
e-rtt  of  dynamo  or  magneto  electric  machines,  Ution  of  currents  Iwtween  the  thin  sheet-iron 
8*2*!  ^‘frimmusly  wound  bobbin,  com-  rings  along  the  clamping  bolts  is  prevented.  6; 

?  -7.*l;t’1,.v  ,,f  *‘ri*  or  °r  longitudinal  bars  Tbe  clumpmg-plates  uro  keyed  or  otherwise 
?  wuahle  crossroumetiug  disks  or  plates,  secured  to  the  a rma tit re-shu ft,  making  of  the 
i  ^tbecKcwlrttioM  of  Foucault  currents  in  the  whole  a  rigid  mid  strong  structure. 

be  in  n  greater  measure  prevented  I  ustead  of  using  bolts  to  secure  theclampiug. 

l»n  heretofore.  and  the  uiaeliine  will  be  mude  plates  together,  such  plates  may  have  screw.  73 
rflicient  by  reason  of  belter  obviating  threaded  bub.  turning  upon  screw-threaded 
A? louuf  energy  caused  by  this  generation  mclitl  thimble*  keyed  or  otherwise  secured  to 
rftrtt;  mid  a  further  object  in  to  produce  tbcnnnutiircaluift;  ortbeclumpiugphitesmay 
i:;'j;aud  rflicient  mewu  for  this  pur|«ose.  be  *lip|*d  upon  such  thimbles  and  secured  by 
Ifcit  invention  relates  imire  especially  to  an  nuts  turning  upon  the  thimbles  mid  imping-  75 
g  a;<uytmcu t  ill  matter  of  rlctail  u;>oii  the  con-  ing  uguiust  lire  clamping-plates,  foreing  sach 
assetion  described  in  my  nppltcatiou  No.  clamping-plate*  ii|Kin  the  rings  of  thin  shcct- 
|  t«i, Bled  March  20,  ISStl.  iron  aud  tissue-Jiaper.  After  tbo  clamping, 

d  ^  Me  object  is  ncenmplishod  by  constructing  plutesaresecnaultbearmalurecorois  mounted 

I5*  armature  core  of  nu  interior  core  of  rrooil  in  p  lathe  aud  turned  down  smooth,  when  it  80 
»Maer  suitable  insulating  material,  which  is  will  be  ready  to  receivo  tbe  bobbin,  whether 
*Wtd  upon  tbo  shaft  of  tbo  armature,  and  com|>o*ed  of  wire  or  of  longitudinal  bare  and 
■arts  tostipjiort  the  magnetic  pot  lion  of  tbe  ar-  suitable  cross-connecting  disks  or  plates. 
MMes-orv, conipoM  dorirou  rings  madeof  thin  Tbefotegoing  will  lie  better  understood  from 

j«t  metal,  of  from  teu  to  twenty  thousandths  tbo  drawings,  in  which  Figure  1  is  a  longitndi-  85 
^sumcli iu  thickness, (more orless,)dieidcrl  by  rial  section  of  thenruiature-core;  Fig.2,a  sepa¬ 
ls  ^riof  insulating  material,  tissue-paperbeiug  rate  sectional  view  of  a  clamping-plate  aronnd 
Jtt-'fmsl  for  the  purpose.  Clamping-plates  a  bolt  passing  therethrough;  Fig. 3, a separato 
guost-iron  are  useil  at  tiro  ends  of  the  arum-  sectioualview,on  an  enlarged  scale,  of  portiorls 
1  btecore,  and  ir  the  core  is  lung  enough  to  re-  of  several  rings  of  thin  sheet-iron  and  tissue-  90 
gTere  it  urioor  more  intermediate  dumping-  paper:  Fig.  4,  a  longitudinal  section  of  a  modi- 
I  r',M  “ay  he  used,  which  may  be  plates  ox-  fled  form  or  the  armature-core;  and  Fig.  5,  a 
|  '7~DS lu  the  shall  and  rei|uiring  a  division  sectional  view  of  the  hub  of  a  clamping-plate, 
Bathe  interior  wooden  core;  ortho  interroo-  showing  a  further  modification;  _  ^ 
|rflc!j,",l,i"K  ldi,tes  may  be  rings  restingliko  A  is  the  armature-shaft,  and  B  the  interior  95 
|  “«tlnn  sheet  iruti  rings  uikjii  the  wooden  core,  core,  of  woodorothcrsaitableiusulating  mate- 
S  ^  gulping,  plates  ure  preferably  rirawn  and  rial,  which  may  be  made  in  one  piece  or  in  two 
1  SI  togeliier  by  means  of  bills  passing  or  mote  sections.  Themagneticportionof  the 

1  r'osb  the  clampiug-platca  and  through  the  annatore-core  is  composed  of  rings  0,  of  sheet- 
I  “3  or  thin  sheet  iron  aud  tissue-paper,  iron,  of  from  ten  to  twenty  thonsaudtbs  of  an  .00 

fUablesorproiierinsulatingmaterinl-suchas  inch  in  thickness,  (more  or  less,) 

I  foiled  liber—  are  placed  around  the  bolts,  suitable  insulating  material, nngsUof  tissue- 
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SPECIFICATION  form 


. '""y  concern. ■ 

It.,  it  known  that  1,  Thomas  AlvaEdisov 
«f  M,;„l„  Pa ik,  in  the  State  uf  Now  Jeraer' 
•  SwTiw'r  ,'“l'n»vcinent  in  Telepbo^ 
5  °f  wl,,ch  «“  i*  a 


Tins  a  j,  a  ,livUi0n  or , 

■  "  W  '  1,  IS7S ;  and  tl,e 

,  '•  "t*!* /®r  Hie  purpose  of  sopa- 

H  11 w  MM  al>I*Hcat|on  manors 

' ,  "  “r<*  "Ot  I"  interference,  ami  foraonaratino 
.ml,'  unU!ns  °r  i"v™"on  into  two  ml. 

C  Th0  ««*“*  I  ‘orm 

|,I:‘.  •  I,KS  •  <  letter*  Patent  in  Great 

e  — 33fiI.  •'t1®”’ ,lle  pm«nt  device, 

t  Mini -was  n|,ji|io<l  for  Jnnel5,  1878;  bat 

>||j.T"l,-.,ti„„  „ot  Did  unti,  Drtt’nibcr 


. n  .loviccs  for  ir 

ill  negative  currents  by  va- 
*  '"  Jhc  tolojilionic  trails- 
mm  onh  a  Wheatstone  bal- 


insnmting-iustrmneiit.containingcar. 

“"■nr  material  in  the  circuit,  is  also 
>•  constructed,  anil  tbe  diaphragm  of 
.  . . I*  nctoil  opon  by  an 


o.ln.wta,*  figure  1  rv|>rrscnts  tbe 


iS®**  tbe  Hreuit  icomiMUonr  by' a  .Ua^rn 
,•  flir.i  7,  ri  |*r,rv,"tr  .,lle  oireuit-connections  in  a 
J5  suglitly-im>dilled  form,  and  Pip.  3  Is  a  section 
i  larger  Size  through  tlio  screw  and  circuit- 
P'guialnr. 

...  TI'V  tr.insniitling-insliiinient  A  contains  tbo 
•non  lb -piece  h  and  a  diaphragm,  k,  seemed  at 
ta  a  edjtes  The  center  or  tbo  diaphragm  is 
I  l-itiuizi-il, 11,111  "Poo  lids  rests  a  button,  e,  of 
uiirly.ilividrd  eundueliiig  material,  such  os 
inetallizeil  charcoal,  lamp-black,  or  iodide  of 
copper.  The  metallic  plate  d  is  kept  in  con- 
i>  met  with  the  button  by  the  spring  e,  and  <f  is  j 
aoadjustmg.sciww  to  regulate  the  pressure  of 
me  K|i,mg  agiiiust  the  plate  (land  button  c. 


in  tbe  screw  ^so  a 


I  opting  without  the  i 

Plato  d.  The  diapl 
wire  I  anil  the  plat, 
ton,  of  carbon  or  o 
rames  a  circuit- re, 
tbo  electric  conditio 


nil-waves  that  ai 
forth  in  applies 
me  The  ring,; ami 
mo  upon  tbe  diapl 
|  with  it;  bat  any  ai 
mg  on  the  diuphrag 
tbe  resistance  of  tin 
c.,  itt  the  electric  cin 
difference  in  pressn 
.  ton, resulting  from  t 
the  parts  and  the  in 
carbon  or  similar  ran 
faces  in  contact  lli 
I  irodes  of  tbo  electric 
I  A  is  in  one  branch  i 
R*  tiring  a  resistane, 
not  subjected  to  son. 
It’  form  tbo  other  i 
have  canal  resistane 
I  M  to  N  is  coutuinc 
I  that  extends  from  J 
distant  receiver  If,' 
returning  to  the  ca 
ting-station  and  to  3 
eral  cells,  is  between 
i  resistance  of  A  K1  is 
current  circulates  up 
rons  vibrations  vary 
lion  button  e  in  A  tli 
tbe  line  in  one  direct 
tbo  resistance  of  A 


tbe  metallic  snp- 1  lor  manlier 


Tbo  iudnetion  -  coil 
|  included  in  the  lin 
|  coil  is  connected  wi 
t,  T,  constmctei 
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SPECIFICATION  forming  part  of  Uttere  P.Uot  No.  26a, 022,  dated  October  17.  1882 

Al7«c»lk»0W.»„CTrt^In, 

lie  it  known  Hint  I, "thomas  A.  Edison  of  lilli!  difference  in  pressure npon  the car- 

Menlo  Park,  in  ti,B  Slate  of  New  jcr^fbiva  ta-rtta?™  n*-fr#W  tbewci8ht  h  »«i"g 

,t'!'^,;Ca«VCtfiM  ?leIUin|  ^n™Tro°^a  ne  't’e  ' 

swsfeSwrn  SsBrSE3“,, 

;  nionili  iiieco  is  Mie  iiietidViiii.I.ra™  l  “"!  tho  movement  or  tlie  riinpbmpn  to  vary  tliu 
this  rest*  rnmn  nH,,nfi,niiL  4,m"  P'e“nr#nPO«  thecarbon.  Tliorcforothesed.- 
is  Iiehlln  ,!C. .  1*  ™  g  of  india-rubber,  c,  ami  vices  are  not  claimed  herein. 

!.f  il.e  1  ■  3  spnnc-fingers  rf.  Tbeemls  I  claim  as  my  invention— 

<ti*i,.l. w  ,ciJ>  V'^'  "I1011  Ihe  1-  Tbe  combination,  in  a  telephone,  of  a  me-  fi: 

I  he  gratnre  smimlsTaMl  ere  .JWSI?*  Ia"i*Uinl,Ilra6<n,nn  elastic  ring  fonninga  rest  ' 
metal  ranre  7™,,  v,i  !  »»?«  bo  if  the  for  the  ,saroe,a  spring-finger  pressing  tho  din- 
tb  -  irer  iVvii^  i  ’  'b'M'bragtn  as  pbragra  to  its  rest, an  arm  connected  with  tbe 
,  i,  ,  1  m  t  .•  •  .  diaphragm  near  the  middle,  carbon  or  similar 

m  n  ,  uf  "'■'"'al'nfrnmtenal, connected  material  in  a  socket  in  said  arm,  nnd  an  ad-  71 
Tiinre  l>y  1  •  «ro'r,  ni»l  nnt/.  juatablcspringcarried  by  the  arm  to  apply  an 

lie  iil  r  it  ,  i ln  tbo  i’iockrfor  tho  initial  pressure  to  sneb  carbonnnd  tbcelectric 
,  10  DHtirbing-serew,  anil  in  this  re-  circuit  inclndiiig  the  carbon,  substantially  as 

ecss  is  placed  a  button  or  Work,  I,  or  finely-  set  forth. 

t  mtlecl  com',,cl*,,fc  material,  such  ns  plum-  12.  lu  a  telephone,  tbe  combination,  with  tbe  ?« 

✓  ,  .  diapUragui,  of  an  arm  attached  ntouo  end  to 

i  is  ;t  vugbt  irjion  the  *pring*nnn  Ttnml  tho  the  diaphragm,  a  spring  attached  at  tho  other 
snrrnce  of  this  weight  Hint  is  in  contact  with  end  of  such  arm,  carbon  or  similar  material 
,  plumbago  is  platinized.  between  the  spring  nnd  arm,  a  screw  passing 

_  It  is  to  be  understood  that  the  carbon  or  through  tbe  spring  to  adjust  the  initial  press-  8c 
similar  material  of  inferior  conducling-|iowrr  lire  on  the  carbou,  and  n  weight  carried  by  tho 
is  between  the  electrodes  of  the  circuit,  and  spring  to  act  by  inertia,  substantially  as  set 
the  nsu  and  full  of  electric  tension  in  thatcir-  forth. 

cuit  results  from  greater  or  Irss  intimacy  of  .  3.  In  a  telephone-instrument,  a  loose  dia- 
contact  between  the  electrodes  nnd  the  carbon  pbrngrn,  an  elastic  ring  forming  a  rest  for  tire  81 
duo  to  the  vibration  of  the  diaphragm,  us  in  same,  nnd  one  or  more  spring-fingers  to  hold 
,nT  •,f°r<'«ri'I  application.  the  diaphragm  to  its  seat  and  yielding  mate- 

The  initial  pressure  or  intimacy  of  coutact  rial  between  tbe  diaphragm  and  lingors,  snb- 
of /mud  lis  regulated  by  thcadjusting-screwm.  s'tantislly  as  set  forth. 

The  operation  of  this  tensiOn-reguIntor  is  Signed  by  me  this  1st  day  of  Angnst,  1S79.  91 
the  samo  asof  that  set  forth  in  aforesaid appli-  THUS.  A.  EDISON, 

ration,  tho  atmospheric  vibrations  acting  on  Witnesses: 
the  diaphragm  b,  producing  a  variation  in  tho  S.  L.  Griffin, 

resistance  of  the  carbon  I  in  the  electric  cir-  Frank  McLaughlin. 
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KDISOX  KS V0RK?X°V.  ^  * 

ELECTRIC  INCANDESCENT  LAMP. 

IpItSHsS 

1  '••'‘•‘•'"“■"'•ai'Oeswul  Lamp,  (Cure  No  wlfieli" art  Vm.r't.H1*8  °r",bc-  Tll°  w 

Ma»asriHas;-3S5ffiSs5S§i 

electric  lamp  nml  in  „,v  avatom  “',|’|K,,rtinR.  }be  “rbon-  This  latter  s?c 
"J  ' ‘ "  V ">  “n-  may  be  cut  from  Hat  or  street  Conner  will 

ttttttxrsisi 

IrmV  W  nroee«  of  ^formTl  M??n"£!t.a'"1  w?W«8electrioal  contact  tlr 

"tosbme  mK^riK^nnoH  ‘hC  ‘"S'  .^o^Xn  btinff  s«nmi  to  tlm" 

nil  ff  M^h  n  1  ■nctt.oU  ing-in  wires  unrl  tlren  sealr.l  in  tire  tube 

"  "V “Si  w|,‘,c  a.  ol'J>“ct  fcrrol  to,  the  carbon  is  introduced  into  the  l 

llS  * ,  i  .«•  rCMl  Ieav,“K*,n  w»ro  having  and  the  edge  of  the  opening  in  the  bulb  ; 
ulh,\erebmni*!Ml^pri|,'^ira^  't1*!1  •  ^  *V*  tl,0,c",:'rg«1  portion  of  the  tube  sealed 
rrrvint  Ji..  ;^  ;  drscnbe.1  and  claimed,  (tether  at  a  welding  heat.  The  lamp  is  t 
i”  Vi  I  10  attachcd  t0  exhaust  or  vacuum  appan 

iu.e  he  clam,  chamber  is  to  be  blown  by  the  exhaust-tube  and  the  air  exham 
>  tnuii  t  he  t»ot  The  blower  takes  therefrom.  Whcu  the  proper  degree  of 

a-  mow  ing. rot]  a  sufficient  quantity  and  haustion  has  been  attained  the  lamp  is  sei 
the  Mine  into  a  bulb,  giving  it  just  suf-  off  by  a  welding  and  fusion  of  the  exha 
motion  to  cause  the  bulb  to  slightly  tube  near  to  the  body  of  the  bulb  or  la 
te,  so  that  its  outer  extremity  shall  be  This  may  bo  better  understood  .by  referc 
it  be  semicircular,  from  which  the  sides  to  the  drawings,  iu  which — 
imdnally  in  straight  or  nearly  straight  Figure  l  shows  the  bulb  as  blown  am] 


1  ' 
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j  dynamo  or  magneto  electric  machine. 

;  SPECIFICATION  Ioratag  or  Lett*.  Ko.  268.20,  ^  ^  ^ 

AppUcatJeaaMXijn.tset  jXo  nx*!.U 

He  it  known  tin?!™, "thomas  A.  Edison-  tl,c  relative  arrangement  of  tlie 

,  Menlo  Park,  in  ll.e  conntv  of  Middl^  and  F?£oTn,n^ldUCto”  t0  cach  other- 
:  Slate  of  New  Jersey,  linre' in  rented  a  new  ami  In  JL^T’r  m”'  4  rcPres™t  tbe  non-commnlat- 
;  ;  n.ef.,1  Improvement  in  I)'i,  m  or  M  ™  ^vt"d,°r  tbo  ?r',nalDrc'  ani1  A- ia  f°»  H«es 
j  Electrio  Mncliines,  (Case  So.  410-)andld£  L,/  S\1.,i0D,B, 0f  lIie  c1!rc1"Iar  joining-comlnct-  55 
•'j  bereliv  declnn*  tlmt  rim  r /  a,i  ,,  «  °.rs*  ln  CMC  of  the  patent  noted.  these 

i,E>issliiSE“fssiSs 
:  sss?s3sss 

••  i.aralle""‘o°l.r«i7sloni1Cre‘1  wUbcoiI,*ou"d  a™»ture.  They  may  Us  forTOd’of'bamsimi® 

•J  t  0  “*'■  °f  ,bo  »™atnro  the  coll,  lar  in  size  to  tbe  iadnetive  portion  of  tbe  ar-  Ce 

.1,...  .  ,  •  t,c  80  ,hat  •■«««  l»  mature,  or  they  may  be  made  or  flat  strips, 

the  nonl^fr  o,!?.n|r"  ,be  ends  nsclcss  for  They  are  sccnre.1  upon  an  iusnlaUng-base  upon 

j  l  stsof  generation,  while  interposing  tbo  eud  of  tbo  armature-core,  one  upon  tbe 
..  3  nMS"1!1  C7a  resistance  In  tbo  machine,  other,  and  are  also  effectually  insulated  from 
**  e»«siv!.  nllilnu1!1;1110  ^r1? g  ♦“  I>2!,t,on  for  ex'  each  other,  and  they  are  arranged  so  that  the  70 
r*-L  of  beat  These  masses  members  of  each  pair  overlap  at  one  end  and 

01  wire,  crossing  each  other  at  tbo  ends,  render  do  not  meet  at  tbe  other,  and,  takingany  point 
epaira  to  any  coil  exceedingly  diiBcult,  for  as  tbeiaitial  point,  they  alternately  orerlap  and 
lie  repair  of  any  one  cod  involves  tbo  unwind-  alternately  do  not  quite  meet  in  Fig.  2,  for 
■;!  *‘j  II,J*  of  *S,JC'1  J!W,,S  as  ,na-V  overlap  it  upon  the  instance, starting  at  S  and  going  to  tbo  right,  75 
Hills.  A  plan  for  remedying  these  defects  1 2  do  not  qaito  meet,  5  C  overlap,  3  4  do  not 
-  j°ni.s  tlie  subject-matter  of  United  States  Let-  meet  1 2  overlap,  5  6  do  not  meet  and  3  4 
ters  i  ••tent  No.  242, 80S,  granted  mo  Juno  14,  overlap.  This  probably  is  more  apparent  in 
In  that  invention  tbo  end  crossings  of  Fig.3,  where  nine  are  shown;  but  it  is  to  be  re* 
n  uire  upon  the  armature  were  replaced  by  ra-  membered  that  preferably  the  circular  joiniog-  80 
!“a*  ,nt‘tal  plates,  appropriate  radial  plates  bo-  conductors  are  to  bo  placed  one  opon  tbo  other 
ing  connected  In  couples  or  pairs  by  circular  instead  of  concentrically.  To  the  lugs  a  a  are 
metallic  conductors.  secured  the  iodoctivo  parts  b  b  b— bars  io  this 

i  m  of  lIie  invention  io  this  case  is  to  instance— the  overlapping  at  ono  end  and  tho 

Jj  Jj  Mill  further  simplify  the  construction  of  the  ar*  uon-meetiug  at  the  other  of  a  pair  of  joining-  85 
mature,  and  it  is  in  substance  an  improvement  conductors  iusuriog  tbe  union  into  a  pair, loop, 
ujion  the  patent  noted.  orconple  by  cacti joiniug-condactorofopposite 

It  consist*  in  such  construction  and  arrange-  indactive  portions,  while  at  tho  same  time  oni- 
meut  of  the  circular  joining-conductors  that  fomrity  in  the  distribution  of  the  mass  of  the 
the  radial  plates  may  be  disjKMised  with  and  jol a ing-cond actors  is  secured,  as  upon  every  go 
the  connection  of  proper  iuductivo  portions  part  of  the  end  there  is  an  eqnal  thickness  of 
!nJ°  pairs  or  loops  bo  mado  by  tho  ciicular  metal,  as  may  readily  bo  seen  from  inspection 
jumiag-couductors  themselves.  This  is  illus-  of  Fig.3.  Upon  the  com  mutating  end  the  lugs 
tnited  in  tho  accompanying  drawings,  in  of  the  conducting-plates  are  joined  to  strips 
t$  which —  leading  to  tho  commutator,  so  as  to  form  the  95 

F sgurc  1  is  a  view  of  a  single  circular  join-  connections  shown  in  the  patent  uoted,  all  the 
log-conductor;  Fig.  2,  a  persi»ective  showing  inductive  portion  being  thereby  retained  in  cir- 
the  arrangement  of  tho  circular  joining-con-  cuit.  While  the  connecting-plates  are  shown 
doctors  aud  inductive  bare,  strips,  or  wires;  as  circular,  it  is  evident  that  this  mere  shape 
;*  I’  ig.  3,  a  diagrammatic  plan ;  and  Fig.  4,  a  side  may  be  varied,  such  a  shape  being  retained  as  10a 


(Ho  Model.) 

T.  A.  EDISON. 
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THOMAS  A.  EDISON,  OF  MENLO  I’ A  UK,  NEW  JERSEY'. 

INCANDESCING  ELECTRIC  LAMP. 


SPECIFICATION  forming  put  of  Lettm  Potent  Ho.  368^06.  dated  November  28,  1883. 

SWdfkUWr  It.  1*3-  tXfewdcU 


,  itfknown  UmU,  Thomas  A.  Kdiso.x,  of 
lo  Park,  in  tlio  rounty  of  Middlesex  and  : 
oof  New  ,ltwy,  have  invented  a  new  and 
nl  Improvement  hi  Incandescing  Klcetnc 
i|Ht  ;c«!Ms  No.  170,)  of  which  the  following 


I  * 

pi 


■eh  II  r.irlB.11  tilmncnt  1.  inclosed  lo  n  glass 

ibedifllctiltvmny  sometimes  be  experienced, 

imbI  l»v  the  attraction  of  (.articles  of  carbon 
l lie  clot*., which  results  in  tbe gradnal  wear- 
:  .tveav  or  t!n>  carbon,  nnd  in  tbo  blnckcningof 
•  glolH!  Iiv  tlio  deposition  of  carbon  particles 
*i  1*011.  The  earth  ami  tlicatmoupbere  wbicb 
rroiiinl.  tbo  Innii.nrccbarged  with  electricity 
•„„ite  to  that  of  tbo  wires  of  Ibe  system  and 
!■  carbon  lllatnont,  and  therefore  tbeglassof 
l*  globe  become*  charged  with  each  opposite 
•clricilv  no  tlml  a  static  attraction  exists 
tween  the  carbon  nnd  Ibe  glass,  anil  the 
ated  carbon  |mrticle«  may  bo  attracted  uy 

'’'riifi'  obi.-ci  of  inv  invention  is  to  avoid,  ns 

ir  I»  iiosiibli*  each  difficulty;  mid  to  this  end 
•  connection  with  a  lamp,  means 


filament,  and  attached  to  ono  of  the  leading- 
In  wires  of  tbo  lamp;  or,  instead  of  using  the  50 
.  wire  cage,  a  sheet  of  tin-foil  may  bo  wrapped 
around  the  oatsidcof  ibo  lower  part  of  the 
globe,  and  connected  with  one  of  tlio  conduct¬ 
ors  with  the  same  result. 

Instead  of  metal  wires,  carbon  or  other  con-  55 

doctor  of  electricity  may  bo  used. 

1  In  the  drawings,  Figaro  1  represents  that 
form  or  my  invention  in  which  tbo  wire  rage 
Is  nlaced  outside  the  globe;  Fig.  2,  that  it» 
width laid  ease  '»  placed  within  the  globe,  6a 
and  Fig.  3  that  inwhtch  thetin-foil  is  wrapped 
around  the  lower  part  of  the  globe. 

A  Is  the  inclosing  glass  globe,  anil  B  the 
carbon  filament.  1  and  2  are  the  condnetors  _ 

meZriag,*,  preferably  nickel- 
nlnted  encircles  the  lower  part  of  the  lamp. 

fessSsrS,. 


lor  neutralising,  a.  rar  as  possible,  this  static 
attraction.  Such  uicaos  consists  of  a  body 
,.r  i.,„ii..,  ,.f  metal  or  other  conductor  of  elec 
n  t  *il  with  one  or  tbe  conductore 

|.«.,t»  around  the  globe,  or  placed 

SwssBtts*»s 


ivldent  that  tlm  connection  by  wire  c 

Inllv  ue  made  with  either  of.  tbo  leading-...  go 
wires  of  tbo  lamp. 
l^Tht/comi^a*  ion,  with 

”ric  Imn^ofHmcansVor  neutralising  tbe  sUUic 

attraction  between  the  carbon  and  globe,  sub- 

'^'TboramWnation;  with  tbeiiie^sing^obe 

ISSt-t  or  placed  nt  different  90 

CZ  oTtbo1 U8,lc?"iing  to^d  fila- 

mcnr^snbsbtnlinlly  as  and  for  the  purpose  set 
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THOMAS  A.  EDISON',  OF  MENLO  PARK,  NEW  JERSEY. 

MANUFACTURE  OF  INCANDESCING  ELECTRIC  LAMPS. 


SPECIFICATION  forming  part  of  Letter*  Patent  No.  271,613.  dated  February  6,  1883. 


Ta  all  ir/iom  if  may  concern  : 

Ilf  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  tile  county  of  Middlesex  und 
•Suite  of  New  Jersey, have  invented  n  new  ami 
5  useful  Improvement  in  ilm  Manufacture  of 
Incandescing  Lumps,  (Case  No.  473.)  of  which 
tile  following  is  a  specification. 

In  my  incandescing  electric  lumps  the  car- 
Imn  incandescing  conductor  is  nttuclieil  to  the 
o  wires  wliicli  convey  tiro  current  lliereto  by 
thcelcctro-depusitinnof  metal  at  Ihe  points  ol 


In  carrying  out  ttiis  process  tiro  interior 
stem  or  lube  of  I  lit!  lamp  having  the  wires 
5  sealed  in  it  ami  Ihe  rarlmu  telil|K)nilily  at¬ 
tached  by  any  ordinary  mechanical  means  to 
said  wires  is  placed  in  an  electro-depositing 
cell,  together  with  a  copper  plate  forming  the 
anode,  mill  copper  is  deposited  on  such  wires 
o  ami  the  ends  ot  the  carhon,  forming  a  secure 


Heretofore  I  have  placed  the  tubo  ill  the 
lamp  with  tint  wires  covered  with  copper  over 
the  entire' length  above  the  glass.  1  have, 
-  5  however,  found  it  desirable  to  lmvo  as  little 
metal  us  imssihle  inside  tliu  lamp,  so  that  the 
gases  and  vujxrrs  occluderl  in  such  metal  may 


re  readily  mid  completely  removed  dur¬ 


ing  the  process  of  cxliaustiu— 
o  The  object  ol  this  invention,  therefore,  is  to 
produce  a  lamp  which  shall  have  only  a  small 
amount  of  dcci rodcposiicd  metal,  just  enough 
to  complete  the  joint,  placed  only  upon  the 
- -  —  I  accomplish 


ends  ol' the  leading  - . . .  . 

5  this  by  placing  the  glass  wire-support  ill 

clcclrn-dcpositing  cell  upright,  and  with  _ _ 

top  of  the  liipiid  in  the  cell  a  little  below  the 
upper  edges  of  the  eulmgcd  ends  of  the  car- 
1 .  A  suitable  copper  anode  is  provided, 


o  the  wires  mid  carbon  funning  the  cathode! 
Copper  is  deposited  as  usual  over  the  entire 
length  of  tliu  wires  above  the  glass.  After 
Ibis  a  purtioti  of  the  solution  is  removed  fruin 
the  vessel  by  means  of  a  faucet  provided  for 
-  •'-I  purpose  until  llio  liquid  falls  to  a  little 


and  wires.  Instead  of  removing  a  portion  o 
tbo  liquid  from  the  cell,  the  stopjier  in  the  hot 
tom  ol  the  cell  which  holds  the  glass-smqxir 
(as  described  in  my  Patent  No.  218,430)  mm 
be  pushed  up  farther,  so  as  to  raise  thepropc' 
portion  or  the  wires  out  of  the  liquid. 

In  the  drawing*,  Figure  1  is  a  view  of  tin 
apparatus  employed  In  my  invention ;  Fig.  2 

afier  the  first  stage  of  the  process,  nail  Fig!: 
a  view  of  the  same  whoa  couipKtid  and  read! 
to  bo  placi  d  in  the  lamp. 

A  is  the  electro-depositing  roll;  U,  the  glam 
wire-support ;  a  a,  the  leading-in  wires,  mid  C 
the  carbon,  having  enlarged  ends  b  b.  D  is  I 
battery,  mul  E  a  circiiit-rcvorser,  from  which 
wires  12  rim  respectively  In  the  leuding-ir 
wires  a  a  and  to  the  anode  F  or  the  cell.  Tin 
liquid  is  originally  of  the  height  shown,  but  it 
afterward  removed  by  the  faucet  G,  as  Bet 
forth,  to  tbo  level  of  tho  dotted  lino  x  x.  Iti 
Fig.  2  the  wires  it  a  aro  entirely  covered  witii 
electro-deposited  cupper  c.  while  in  Fig.Stben 
is  only  enough  copper,  c,  left  oil  tho  wires  ami 
carbon  to  niuko  a  proper  joint. 

What  I  claim  is — 

1.  The  method  of  forming  mi  electroplated 
joint  between  the  wires  and  carbon  iu  mi  in¬ 
candescing  electric  lamp,  consisting  iu  first 
depositing  metal  upon  tbo  ends  of  tiro  carbon 
and  tbo  cutiro  length  of  the  wires  above  the 
gloss,  and  then  removing  said  metal  from  tho 
lower  parts  of  said  wires,  substantially  ns  set 

2.  Tbo  method  of  forming  mi  electroplated 

cnudcscing  electric  lamp,  consisling  in  first 
depositing  metal  upon  the  ends  of  the  carbon 
mid  tho  entire  length  of  tho  wires  above  tbo 
glass,  then  changing  tho  relative  level  of  the 
electrolytic  liquid,  so  as  to  leave  n  small  por¬ 
tion  of  tho  wires  above  said  liquid,  mid  then 
reversing  the  current  tli  rough  tho  cell, substan¬ 
tially  as  set  fori  It. 

3.  The  method  of  forming  an  electroplated 


below  l  lie  eii  larged  ends.  Tla-current  through  |  joint  between  tbo  wires  mid  carbon  in  au  in- 
ihe  cell  is  ibeu  reversed,  tbo  wires  becoming  caudescing  electric  lamp,  consisting  in  first 
the  miodu  mid  tho  cupper  (date  tho  cathode,  de|K>siting  metal  upon  the  ends  of  tho  carbon 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


SHAFTING. 


S ’EDIFICATION  forming  part  of  Lottor.  F.tont  No.  271,814,  dated  February  8,  18E3. 

Application  filed  OtUUr  X.  (No  model! 


To  all  tehom  it  may  concern:  A  ami  B  nro  the  twoparts  of  the  abaft,  placed 

Be  »t  known  that  1,  Thomas  A.  Edison,  of  ono  within  the  other,  the  inner  part,  B,  bcir~ 
Meulo  Park,  in  the  county  of  Middlesex  and  cither  solid  or  of  tubular  form.  Tho  parts  fl 
Mate  of  New  Jersey,  have  iu  vented  a  new  mid  twisted  in  opposite  directions,  as  Mliown  ! 

5  useful  Improvement  in  Shutting,  (Case  No.  tiie  arrows,  anil  strainrd  to  (lie  liinitn  of  tbi 
T  which  the  followingis  a  specification.  torsional  elasticity,  when  they  are  fastened  l 
The  object  I  have  in  view  is  to  produce  get  her  liy  pins  <1,  nr  by  other  suitablu  meat 
shafting  in  which  the  torsional  elasticity  will  The  shaft  may  be  constructed  of  iron,  steel, 
lie  reduce  I  to  the  luiniimnn  or  destroyed  nlto-  other  suitable  material.  I  Imre  found  tl 
10  gctlior.  This  I  accomplish  by  const  meting  a  diameter  of  shafting  exceedingly  efficient  I 
slinlt  Ml  two  parts,  one  being  placed  within  the  osoin  connecting  the  governors  of  several  c 
other.  These  parts  are  proportioned  to  bnvo  gine*  together,  so  us  to  force  the  engines 
the  desired  strength,  and  relatively  to  Imvo  uct  in  unison;  hut  I  do  not  wish  to  limit  m 
the  same  or  nearly  t  liesame  torsional  elasticity,  self  to  any  particular  use,  since  it  is  applic 
15  After  being  plated  one  within  the  other  tbo  bio  to  nit  uses  where  lion-torsional  shiiftit 

two  parts  of  the  sluift  are  twisted  in  opposite  . 

directions,  being  strained  up  to  tbe  limits  of 
their  torsional. elasticity,  when  they  are  se- 
eoreil  together  in  any  siii table  way,  so  that 
jo  they  will  react  upon  each  other  anil  balance 
the ;  torsional  elasticity,  producing  a  rigid  shaft 
This  may  lie  done  by  drilling  holes  through 
the  two  parts  of  the  shaft  uml  driving  pins 
through  them,  or  hyronpting  tbetwo  parts  of 
j;  tlieshuft tiigethernttheireuds.  Uotboftbese 
methods  of  securing  the  two  parts  together 
may,  however,  be  combined. 

In  the  accompanying  drawing  a  cross-sec¬ 
tion  of  the  noiMorsiomil  shafting  is  shown. 


would  lie  advantageous. 

Wlmt  I  claim  is— 

aV  non-torsionul  shaft  constructed  in  t 
|»art8,  strained  torsionidly  in  op|m*ite  dir 
tions  rind  connected  together  periiianeu 
while  under  such,  torsional  strain,  aiibju 
tinlly  ns  set  forth. 

This  specification  signed  mid  witnessed  t 
19th  day  uf  October,  1SS1’. 


Witne-ses: 

Kicud.  N.  Dveii, 
II.  W.  Seely. 
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THOMAS  A.  EDISON,  OF  MENLO  I’AIIK,  NEW  JEKSEY. 

GOVERNOR  FOR  DYNAMO-ELECTRIC  MACHINES. 


SPECIFICATION  forming  part  of  Letton  Patent  No.  271,618,  dated  February  6,  1883. 
.lprUt«llo»eWX«rmt*t».  ISM.  (X.ooM.I 


all  whom  It  man  concern: 
le  It  known  Hint  I,  Tuojias  A.  Edison,  of 
1 1 to  1‘nik,  in  llio  coiniiy  ol  Middlesex  and 
to  of  New  Jersey,  have  invented  n  new  and 
ml  Improvement  in  (Joveilioia  for  Dynamo- 
etric  Machines,  (Case  Xu. 501, )of  which  the 
owing  in  n  !*|iee.tieation. 

'lie  object  1  have  in  view  is  to  produce  siin- 
und  enieient  means  fur  connecting  togelh- 
so  that  they  will  work  in  unison,  the  auto¬ 
tie  cut  off  mechanisms  uf  a  number  of  cu¬ 
es,  such  cut -ofl'  mechanisms  being  composed 
loose  valve-eccentrics  and  wheel-governor* 
listing  such  eccentrics.  'Ibo  invention  is 
lecinlly  applicable  to  such  engines  wlieu 
-y  are  used  to  run  dynamo  or  magneto 
ctiic  machines  feeding  into  the  same  cou- 
otois  or  sy  stem  of  conductors, 
in  myapplicatiou  No.otHI  (Serial  No. 75,203) 
nive  shown  and  dvsciibvd  menus  for  con- 
cling  the  cut-off  mechanisms  of  engines  of 
s  character,  my  present  invention- 1  elating 
other  menus  for  accomplishing  the  same 

In  carrying  outmy  invention  I  mount  a  slid- 
:  sleeve  upon  the  shaft  of  each  engine,  and 
iineet  it  liy.bell-cniuks  with  tho  weights  of 
i  wheel-governor,  so  that  tho  movement  of 
l-Ii  weigtits  will  give  tliu  sleeve  u  iongitudi- 
I  sliding  iiinvetiient  upon  tho  cugine-shsft. 
in  sliding  sleeves  of  the  several  engines  be- 
i  connected  tugetlirr,  tlio  eul-off  median- 
ns  mil  bo  forced  to  work  in  unison.  To 
iku  this  eon ni-cl ion  each  sleeve  is  provided 
lli  n  g.oovvil  collar  engaging  the  foiked 
d  of  a  pivoted  lever,  tho  pivoted  levers  or 
e  several  engines  being  removably  coinicct- 
wiib  arms  from  a  common  shaft.  This  shaft 
nes  only  us  tho  cut-off  mechanisms  are  va- 
•d  in  unison  liy  thu  combined  action  of  tho 
j  cel -governors. 

In  the  accompanying  drawings, Figure  1  is 
perspective  view  of  thu  cut-off  uieclmuisms 
two  engines,  with  eonnections  embotlyiug 
y  niveiitioii;  and  Fig. 2,  a  vertical  section  ol 
icof  tho  whcel-govciaors  and  the  loose  ec- 

A  and  B  represent  tlio  cut-off  mechanisms 
two  engines,  which  run  dynamo  or  mag- 
ito  electric  machines  feeding  into  tho  same 
inductors,  and  huving  meaus  for  regulating 
cm,  ns  required,  by  tho  addition  or  removal 

translating  devices,  as  described  and  shown 

my  application  before  referred  to.  The 
iaft  a  of  each  engine  has  a  loose  eccentric, 


which  may  be  in  one  part,  bat  is  preferably  in 
two  parts,  iic.asshawn.  Tbe eccentric-sleeve 
d  is  connected  with  tlio  valve-rod  0.  Tbe  fly¬ 
wheel  of  encli  engine  (not  shown)  bus  weights 
tf  pivoted  thereto,  and  thrown  inwardly  to¬ 
ward  tho  shalt  hyspringsg.  Seconal  toshaft 
a,  near  tho  weight  e/,  are  arms  A,  in  which  are 
pivoted  bell -cranks  i,  connected  with  tbe 
weights  and  with  a  sleeve,  E,  fea'licred  opoti 
the  shaft  a.  This  sleeve  bus  a  grooved  collar, 
I-,  with  which  engages  the  forked  end  of  a  piv¬ 
oted  lever.  F.  At  its  other  end  tho  lever  F  is 
conm-ctcd  removably  with  an  arm,  f,  project¬ 
ing  from  a  shaft,  U-  The  cut-off  mechanisms 
or  all  the  engines  arc  connected  with  the- shalt 
G  ia  a  similar  manner,  and  Ibo  engines  forced 
to  work  iu  unison.  . 

What  1  claim  is— 

1.  Tho  combination,  with  two  or  more  sep¬ 
arate  engines  having  automatic  cut-off  mech- 
unismscoru|>Osedof  loose  eccentrics  and  wbeel- 
govenions  adjusting  such  eccentrics,  of  a  slid¬ 
ing  sleeve  leathered  on  tho  shall  of  each  en¬ 
gine,  means  connecting  such  aleevo  to  the 
governor-weights  so  ns  to  be  moved  thereby, 
and  means  connecting  tbo  sliding  sleeves  ol 
nil  tbe  engines  together,  substantially  as  set 
furtb. 

2.  The  combination,  with  two  or  more  sep¬ 
arate  engines  having  automatic  cut-off  mech¬ 
anisms  composed  of  looso  eccentrics  and 
wheel-goveniorsmljustiiigsucIieccentrics,ofa 
slidingsleevo  lenthcieduu  the  shaft  of  each  en 
gine,  means  for  connecting  such  sleeve  to  the 
governor- weights  so  as  to  be  moved  thereby, 
a  pivoted  lever  engaging  n  collar  on  snet 
sleeve,  and  means  connecting  the  levers  ol  al; 
thceugines  together,  substantially  asset  forth 

3.  Tbe  combination,  with  two  or  more  sep 
arnte  engines  having  automatic  cut-off  raech 
uaismscotn posed  of  loose  eccetitricsand  wheel 
governors  adjusting  such  eccentrics,  of  a  slid 
lug  sleeve  resthered  on  tho  shalt  of  each  en 
gine,  bcll-c ranks  coimrcliug  the  sleevo  anil 
governor-weights,  a  pivuted  lever  engaging  t 
collar  on  the  sleeve,  uud  n  shaft  comiectinp 
tbo  levers  of  all  the  engines  together,  sub 
stantially  as  set  rorth.  ' 

This  s[H-ciflcatinu  signed  and  witnessed  thu 
19th  day  of  October,  1882. 

THOS.  A.  EDISON. 

Witnesses: 

H.  W.  Seely, 

Edwabd  H.  1'yatt. 


(So  Model.) 
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To  all  tehom  it  may  concern  : 

Be  it  known  Hint  I.  Thomas  A.  Edisox,  of 
Menlo  Park,  in  the  county  or  Middlesex  mill 
State  of  Sew  Jersey, have  invented  anewnml 
5  useful  Improvement  in  Mentis  for  Operating 
Electrical  Generator*  (Case  No.4D7,)  of  which 
the  following  is  n  specification. 

The  object  1  liave  in  view  is  to  maintain  a 

to  her  of  dynamo  or  magneto  electric  machines 
operated" by  two  or  mote  separate  engines  or 
motors  ami  feeding  into  the  same  conilnrtors 
or  system  of  conductors,  in  order  to  avoid  the 
racing  of  the  engines  and  the  loss  of  power 
15  caused  by  conversion  of  part  of  the  generators 
in,  1  electromotors  by  reason  of  variations  in 
the  speed  of  the  engines.  This  I  accomplish 
by  the  use.  in  connection  with  each  engine,  of 
a  1  irctiiiuisin  controlled  preferably  by  tbo 
so  s|iced  of  the  engine,  and  arranged  to  regulato 
the  electro  motive  force  of  the  generator  or 
generators  dliven  by  it,  so  os  to  counteract 
the  olivet  of  the  variations  in  tho  speed  of  the 
engine  and  maintain  a  uniform  electro-motive 
25  force.  This  mechanism  is  employed  in  addi¬ 
tion  to  the  devices  for  varying  tho  electro-mo¬ 
tive  force  of  the  generator  or  generators  as  ro- 
quir  id  by  the  addition  or  removal  of  translat¬ 
ing  devices,  its  oflice  being  simply  to  main- 
30  tain  the  electro-motive  force  for  which  the  ma¬ 
chines  are  adjusted.  I  also  prefer  to  employ 
means  fur  causing  all  the  engines  to  run  hi 

■ItW,  (Serial  So.  7-1, DUG;)  but  such  means  may 
35  be  dispensed  with. 

The  invention  is  illustrated  in  tho  accom¬ 
pany  iug  drawing,  which  is  a  view  of  the  prin¬ 
cipal  parts  of  the  cut-off  mechanisms  of  two 
steam-engines,  tho  generators  driven  thereby, 
40  but  sown  separate, l  fur  clearness,  and  the 

A  B  represent  dynamo  or  magneto  electric 
machines,  which  lire  of  uny  suitable  pattern 
uuil  have  their  commutators  connected  with 

5  of  conductors.  There  may  be  any  desired 
number  of  these  generators  connected  in  mul¬ 
tiple  arc,  as  shown,  or  in  scries  or  multiple 
series.  Each  generator  is  preferably  coupled 
50  directly  with  the  engine-shaft  U,  there  beiug 
two  engines,  l>  E,  shown,  one  for  each  gouer- 


lio  connected  with  the  engine  shaft  by  an  end¬ 
less  belt,  or  by  gearing,  or  that  two  or  more 
generators  (a  battery)  can  be  ran  by  one  en¬ 
gine,  or  that  two  or  more  engines  can  be  used 
to  0(>emte  each  battery  of  generators.  In 
short,  the  invention  is  applicable  to  any  ar¬ 
rangement  wherein  dynamo  or  magneto  elec¬ 
tric  machines  aro  o|>eratedbyseparatesonrces 
of  motive  | lower,  without  regard  to  whether 
tho  electrical  generators  are  divided  into  lots 
of  one  or  more,  or  to  whether  each  source  of 
motive  |iower  is  composed  of  one  or  more  en¬ 
gines  or  motors.  The  arrangement  shown  is 
that  preferred  by  me,  each  generator  being 
run  by  a  separate  steam-engine.  The  field- 
circuits  3  Sand  4  5  of  tho  generators  are  pref¬ 
erably  se|>arate  multiple-are  circuits  Tram  1  2. 
although  they  may  bo  from  another  source  of 
electrical  energy.  Each  generator  Is  provided 
with  means  for  regulating  its  electro-motive 
force,  ss  required  by  the  addition  or  removal 
of  translating  devices,  such  means  being  pref¬ 
erably  an  adjustable  resistance.  It',  in  Itsfleld- 
circutt.  Thu  means  preferred  Tor  maintaining 
a  constant  electro-motive  force  of  each  gener¬ 
ator  controlled  hy  thu  speed  or  the  engine  is 
aspring-govcruor.F,  located  directly  upon  the 
engine-shaft,  or  upon  n  spindle  ran  Irom  the 
engine-shaft.  The  pivoted  lever  a  of  the  gov- 
eruor  forms  tho  coutact-arm  of  an  adjustable 
resistance,  It',  located  directly  in  the  flehl-clr- 
cult  of  the  generator.  At  a  mean  speed  the 
lever  a  will  bo  in  contact  with  the  centra) 
point  of  the  resistance  It'.  Any  increase  ol 
speed  of  ouo  engiue  independent  of  the  oth¬ 
ers  would  ontiuurily  increase  tbo  clectro-mo- 
tire  Torco  or  tho  particular  machine  beyond 
that  or  tbe  others.  This  iocreaso  of  speed, 
however,  throws  a  further  part  of  the  resist¬ 
ance  It'  into  the  fleld-circaiFof  the  machine, 
increasing  tbo  resistance  of  the  field-circuit 
aud  counteracting  the  effect  of  the  increaseio 
speed.  A  decrease  of  sjiced  has  the  contrary 
effect,  throwing  resistance  out  of  the  field-cir¬ 
cuit.  Thus  it  will  be  sceu  that  the  muebiuet 
will  always  have  tho  same  electro-motive  force 
uotwitbslandiug  variations  in  the  speed  of  the 
engines. 

lustcad  or  haviug  tho  extra  resistance 
worked  by  a  spriug-goveruor,  it  may  be  ad 
justed  by  baud,  which  would  enable  the  en 
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Arriifoikm  aw  ioranUt  ,  ,XoBOJrf 


To  all  trhom  it  may  concern: 

He  it  known  Hint  I,  Thomas  A.  Edison,  of 
Mcn|0  1  ark,  in  Hie  county  of  .Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  and 
S  nscrul  Improvement  in  Incandescing  Electric 
1-an.ps,  (Case  No.  SOS,)  of  which  the  follow  i,c 
is  n  siieciflcation.  5 

In  tho  use  of  incandescing  electric  lamps 
u  may  sometimes  Im  desired  that  tho  light- 
IO  Sm  'i1'"  I’™.?  1,0  "f  “  broa,l>  ili't  shape 

similar  to  thnt  of  a  gns-l  nine.  Mv  oliiect  is 

to  provide  a  lamp  of  this  character.  J 

lump  which  I  have  devised  the  in- 
candeseing  conduclnr  consists  of  two  flexible 
IS  horseshoe-shaped  ”  fllniucuts  of  carbon,  coil- 
nected  together  within  the  globe  in  series,  and 
soYhnr'rf  °r i!|,lya'*i"{f  out  from  each  other, 
h.°  Hint  the  oflect  of  a  bioa.l,  flat  llame  is  pro. 
middle  fm. c"ltl,luc.l<ir  Mpporbtd  in  the 
n  i  Si  ll,c  S'11**  '“«««•  «em  or  the  lamp, 
b v  means 'of*  H  “Y,,“(i-ncll|*'1 t0  ,ho  i,l,,er  stc'n 
tral  wire.sn|i|iort  sealed  therein,  and  arc  pln'ccd 
in  the  lamp  together,  they  being  flrst  folded 
JS  nr  bent  together,  so  that  they  may  pass  through 
lb*  opening  at  the  bottom  or  the  globe.  The 

stem  is  sealed,  ns . .  in  the  bottom  of  tho 

glotm.  The  top  of  the  globe  is  provided  with 
an  opening  of  sufilcicnt  size  to  admit  a  suit- 

Hie  desired  form.  Jty  using  this  process  the 
opcmngnt  the  bottom  of  tho  tube  nod  the 
stem  which  issealed  within  such  opeuiugmay 
35  be  made  of  the  usual  small  diameter,  tvher* 
as  if  the  filaments  were  spread  oat  before  be-  i 
mg  placed  in  (Hisition  n  very  largo  opeuiu* 
would  bo  required  to  allow  of  their  entrance"  i 
and  a  correspondingly  largo  stem  would  of  I 

4.  coorsc  be  required  to  fit  closely  and  be  sealed  ] 

wiiimi  said  opening.  After  the  filaments  are  t 
placed  III  imsitiou  an  exlinnsl-lube  is  scaled  to 
the  top  of  the  globe,  through  which  the  air  is  c 
exhausted,  tho  carbon  being  heated  to  incaii- 
45  uescence  during  the  exhausting  process,  and 
the  cxbnust-tuhn  is  ll,..„ 


By  tho  uso  of  the  dovices  and  process  t 
sen  bed  I  produce  a  lamp  of  very  high  reel 
i  once,  and  or  an  ornamental  and  desirable  e« 
strnction. 

1  ,  5Iy  invention  is  illustrated  in  tho  annex 
drawing,  which  is  a  view  in  elevation  ofa  lan 
embodying  said  invention. 

A  is  the  inclosiiig.gtobe,  and  B  tho  inn 
glass  stem  or  wire-support  through  which  tl 
leaduig-m  wires  1  2  pass.  Such  stem  is  scab 
in  tho  bottom  of  the  globont  a  a.  Tho  glol 
is  provided  with  a  projection,  0,  at  its  to 
"■meh  ongmaliy  is  left  open. 

,  i  Uro  tI,.°  tw?  carbon  filaments,  electn 
plated  or  otherwiso  attached  together  at  i 
loasupimrting.wire  sca'ed  into  thesten 
mid  attached  to  the  Icading-m  wires  1  2  ate. 
so  that  they  are  connected  in  series.  Tho  lih 
meats  are  folded  together,  so  that  they  may  1 
passed  tbrouKlj  the  opening  a  a.aud  after  tb 
stem  B  is  sealed  within  said  ojiening  a  tool  I 
introduced  througb  0,  and  tho  filament  ben 
apart,  ns  shown.  Tbo  globe  is  exbanstc< 
through  a  tubo  attached  at  C,  and  such  tub. 
|  is  then  sealed  olT  at  rf. 

The  form  of  the  incandescingconductorani 
or  the  globe  will  bo  made  tbesubjectof  an  ap 
plication  for  Design  Patent.  1 

What  I  claim  is — 

1.  The  method  of  manufacturing  electrii 
lamps  consisting  in  attaching  two  flexible  fitu 
incuts  connected  and  folded  together  to  Hu 
inner  stem  or  wire-support,  sealiug  such  stem 
within  thu  bottom  of  the  clots.  „,„i  n.„„  i„...i 


I.imi  oieui  or  wire-support,  seahug  such  st 
within  thu  bottom  of  tbo  globe,  and  then  be. 
mg  said  filaments  apart  and  into  the  aim 
shown,  substantially  as  set  forth. 

2.  An  incandescing  electric  lamp  compos 
of  the  globe  A,  provided  with  enlargement 
the  wire-support  B,  the  diverging  filaments 
D,  the  leadiug-iu  wires,  and  the  central  wi 
supjiort,  substantially  ns  set  forth. 

This  specification  signed  aud  witnessed  tl 
-bth  day  of  October,  1SS2. 

TUOS.  A.  EDISON. 

Witnesses: 

Wit.  H.  Meadowcboft, 


United  States  Patent  Offic 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 


INCANDESCING  ELECTRIC  LAMP. 


SPECIFICATION  forming  part  of  Letter,  Patent  No.  273,480,  dated  March  0 


Swiss**?-*? 

.  nf  \w  !  a"‘l  tcrmilprotecting-globeisdisprnlcd 

“.o’  ic"  -^Tivy,  have  invented  nnewaud  intern, illy.;,rn.i,"ed  conductor  nn 
[•rel-enSn'T!11  l"-5I*r*,J0,Is  Vf  aa<1  •M<,an«  taint, I  it,5 positim,  against  the  glotn 
if®  Electrical  Carrying  m  Incan-  resiliency:  or  if  platinum  is  used  il 

h  Die*foH I"nn,|,!l'  ^i'se  ?»•  ■*">)  of  I delicti  to  the  globe  by  a  fusion  o( 

U, »  „r  r'T1 '““V"’"-.  ,  "’hen  the  net, tralizing.coi.il, tetor 

.I''®  “*/  incandescing  electric  lamps  within  the  lamp-globe  I  prefer  to 
clos  nro  thrown  off  from  the  carbon  llln-  with  the  negative  wire  of  the  lainii 
e ''rc-ml  him' if  l" S'0  F1?**  i,lc,<?si"R‘  *“«I»  neotnilizing-eondiictor  is  cite 
e,  resulting  in  the  gradual  destruction  of  lamp  globe  I  prefer  toconnectit  wi 
nrine  tMVb.bV'eT  "Ck|‘’,.'ii,|,,:i0^  '!‘e  «lob®'  the  wire  of  the  lamp.  The  neutrr 
s  ,  .  ■n,l*,It  *lli",k> 18  ,llle  1°  the  duct  or  may  bo  placed  directly  in  tl, 

c  attraction  between  the  glass  globe  and  tlio  filament,  it  beiug  of  low  resist 
icntcd  electrified  particles,  the  globe  Lav-  not  to  bo  heated  by  the  .tuMge  of  I 
a  lower  potential  than  the  filament.  In  therethrough.  1  S 

indication  No.  179  (Serial  No.  71,095)  is  In  the  a*  company  ins  drawings 
sfVticnttrnrVhfT  f°r  ncatralii!i,,S  l)a«  hereof,  Figure  j  is  a  view  of  a 

e  ol  fAt  r?  t  '  0,1  cstcr"al  ncutnilizitig-coiidoctor 

ie  object  of  my  present  invention  is  more  to  ono  leading-iu  wire:  Fig.  «  a  si 
•  ;*!,•' 10  I’™.'I,UC®  morc  ‘‘Ijicient  means  for  wlien  tlio  neutralizing-conductor  is 
Hirposc.  This  I  accomplish  l>y  bringing  with  tlio  filament:  Fig.  3,  a  view 
onductor  connected  with  ono  of  the  lead-  with  n  protecting-globo  and  a  linn 
ilm^*  of  'j10  latnP  directly  into  contact  iziug-condnctor,  and  Fig.  4  a  view 
no  tho  rfolf.  “J’o'h  ‘  cb  has  ‘ 10  clfcct  ,of  bavi“g  nn  ‘"hrnal  neutralizing-cot 
ug  the  globe  to  tho  same  or  nearly  the  Like  letters  denote  correspoudit 
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To  all  tchom  it  may  concern: 

lie  it  known  Unit  I,  Thomas  A.  Edison,  of 
Menlo  I  ark,  in  the  county  of  Middlesex  an  *  1 
State  of  New  .Jersey,  have  invented  a  new  an 
»»'  Means  for  Itcgtilsufn 


y  declare 


ic  folluwin; 


13;)  mill  I 


a  full  m 


- . j  produce  sim- 

cicnl  menus  for  automatically  regu- 
tciieralivo  capacity  of  11  ilvnamo  or 
cctnc  inncliino  wliicli  will  regulate 
aiigca  In  tli«  Hum  tier  of  translating 
I  in  tire  speed  of  the  engine.  Tliis 
ill  by  taking  from  tbc  commutator- 
the  machine  a  separate  current  for 
■force  circuit  by  menus  of  ono  or 
commutator-brushes  adjusted  by 
operated  or  controlled  by  nil  elec- 
placed  in  a  multiple-arc  circuit  ft 

...i..... — . - -0  afl-uctt.,| 


oppositely. turned  ratchet-wheels,  ono  of  which 
is  shown  ut  A.  With  these  ratcbct-wbeels  en¬ 
gage  two  pawls,  i  k,  carried  by  the  armaturo- 
cvers  l  III  of  cleetro-magnota  0  D,  the  levers 
being  retracted  by  springs.  Tbo  circuit  of  55 
these  e.eetrn  magnets  may  Ih>  a  circuit  derived 
ray  from  the  conductors  sup. 


died  "l 


ple-an 


12.  This. 


.  It  isshowo  asa  a, 

lircuit,  7  8,  from  tbo  main  Conductors 

pusses  through  the  armature-  60 
. “magnet,  E,  the  circuit  be- 


located  in  the  separate  divisions  of  tile  circuit 
Tbo  circuit  7  8  also  passes  through  u  circuit-  65 

breaker, which  inayboitcirenit-hrcakiugwlicel, 


. —  itaining'tho  separate 

current  nt  the  eoinmutator  cyliiider  may  be  nny 
one  of  those  described  in  11  previous  npplica- 
patent  tiled  by  me,  (Serial  Xo.  U8.G26,) 
'*  '■'■ishes  being  adjusted  by  a 


the  extra  brush  or _ 

L°  double  piiwl-und  ratchet  vibrating  media.....,, 
eontrullcd  by  tbe  electro-magnet  in  tuultipia 

The  foregoing  will  ho  better  understood  from 
the  drawing,  which  is  a  view,  partly  diagram- 
5  malic,  of  apparatus  embodying  the  invention. 

A  is  11  dyuiimo  or  magneto  electric  machine, 
from  the  main  commutatur-brushes  a  b  of  which 
ran  the  main  conductors  l  2.  These  main 
brushes  are  supported  in  any  usual  or. suitable 
o  way,  tho  drawing  showing  them  diagratnmati- 


ally  for  clei 
The  lamps  or  other  translating  devices  E  are 
orated  iu  ninltiple-arecireuits  3  -1  from  1  2. 

Two  extra  brushes,  c  d,  bearing  ou  tlie  com- 
nulator-cyliuder,nra  inouuted  upon  ayuke,  r, 
. . .  ~  - shaft.  TUo  tluld-of- 


fom 


?.  driven  by  the  urmuturc-shnft  r,  or  any  other 
moving  part.  Tbo  spring-fingers  »  f  rest  on 
tho  hreakiiig-iiub  of  this  wheel,  and  tho  dr- 
ciiit-comieciious  are  made  with  these  spring- 
Ungers.  Tim  electro-inugnct  E  is  located  iu  a 
multiple-lire  circuit,  9  10,  from  1  2.  Its  arma¬ 
ture-lever  nisrelracted  by  an  adjustablespriug, 
u,  nnd  is  held  at  a  central  point  intermediate 
between  its  contact-iioiDta  by  spring- Ungers  75 
r.  When  the  current  increases  to  a  definite 
extent  tho  lever  of  E  will  make  Its  fiont  con¬ 
tact,  completing  circuit  through  D,  and  caus¬ 
ing  its  lever  to  vibrato  with  tho  assistance  of 
the  circuit-breaker.  This  movement  will  torn  80 
thoyokc  e  and  throw  the  brushes  e  d  on  the  com- 
uiutator-cyliuder  away  from  the  lino  ofgreat- 
cstgeneration.  When  tbe  candle-power  of  the 
lamps  becomes  normal  the  lever  n  will  resume 
a  centra^  position,  breaking  the  circuit  7  8.  8s 


Upon  a  deUuitc  decrease  ol  current  the  lever 
n  will  make  its  back  contact,  energizing  0  and 
throwing  tho  brushes  c  d  toward  the  line  of 
generation.  The  brashes  c  d  may 

portion  of  tho  comma-  9c 


work  upon  a  _ .... 

‘“ir-cylindcr  from  tho  main  brashes,  sc 
f  will  not  interfere  with  each  other,  too 
a  brashes  may  therefore  ho  adjnsted  to  the 
its  of  greatest  generation,  oruway  from  it, 
tho  field-circuit  may  have  tho  sumo  elec-  91 
motive  force  as  the  main  circuit,  or  a  lower 


MJ.4II 


?»<J »  “A  raw,.., 
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TURN-TABLE  FOR  ELECTRIC  RAILWAYS. 

SPECIFICATION  forming  part  of  Letter.  Patent  No.  278,460,  doted  Hud,  6,  1883 
A  ppltaOIm  «M  input  7, 1(«.  fjStmrMa 

To  all  xchom  it  may  concern  : 

T-"  *• T,I0MA8  A-  K»«0S,  of 

S,n,i  nf  vk’ '?  11,0  c,0UI,ly  °r  mill 

Stale  of  New  Jersey,  have  invented  n  now  ami 
Improvement  in  Tnn.-Tubles  for  *’■- 
tnc  Railways,  (Case  No.  430;I  ami  I  do  li 
™  !l,at  following  is  a  full  and 
Iplion  of  the  same,  referc  *  ' 

1  accompanying  drawings, 


Ay**. 

ATTORNEI  . 


no  accompanying  drawings,  and  (otlie  let 
"J,  *e.rerence  marked  llicreon. 

1  no  object  of  Ibis  invention  is  to  provido  » 
turn-table  suitable  for  use  with  an  elatrio  rail- 
way  in  which  the  current  actuating  the  trains 
is  condncted  to  them  through  the  rails  or  the 
tracl.  which  nrn.tablo  shall  bo  so  connected 
that  there  will  be  no  danger  of  n  short  circuit 
is  moved,  and  so  that  a  car  can  bo  run 
onto  the  table  and,  alter  I  wing  reversed,  re 
evivo  current  to  move  it  offngain. 

My  invention  is  illustrated  in  tho  nceom- 
panjing  drawings,  in  which  Figure  1  is  a  top 

, .  isuf.'fiirr-*1 "» 

M-n  ^asprtsfASssriu 

^  r,,ler"'  C  «  «««l  •>  1).  which  run  on  a  circular 
;  •  metallic  track  composed  of  two  sections,  F  F, 

*;  "V  elect ncally  divided  trout  each  other  by  means 
A  .  ,  ‘wo  short  insnlnterl  sections,  G  H,  which, 

•  '  30  ll0*ever,  must  bo  long  enough  not  to  allow  a 

,  short  circuit  lietwecn  the  parts  E  F  when  the 

rollers  C  C  are  connwt«I°to  t"'  °*'*K“i,° 
•"ra  table,  respectively, and  tho  stationary 
15  rail  K  is  connerted  to  tho  section  E  of  tho  cir- 
eular  track,  while  stationary  rail  L  is  connected 
%  ■«  tho  section  F.siich  connections  beingmade 

S*  '  wires,  as  shown,  or  in  any  other  suitable 
'if  manner.  T  "»  rollers  I)  I),  however,  are  insu- 
:  ;,s'  40  luted  from  all  the  rails. 

It  will  bo  seen  that  a  car  may  be  rim  onto 
the  turn-table,  and  will  receive  current  through 
tue  circular  track  aud  tlie  rollers  C  C,  aud  after 


f  t»ih  f.r  rercrec,1>  ®n  the  circuit  being  com- 
I  h.  t0,  thennnatareof  the  electric  motor  on  4e 
wi  Itefl  (8“C  '<  circ-"lt  l*iDe  of  broken  S 

*  „  ?  “r  •*  being  turned  aronnd,)  current 
will  reach  the  car  in  the  same  wav  to  remove 
it  from  the  turn-table  again. 

What  I  claim  in—  0 

,li‘.!n^eC'riCra,i!'VOy^theconibination,with 

1  .ta  i°nUry,rai.18  nc,inC  a®  conductors,  of  a 
turn-table  nml  electrical  connections  or  tho 
I  be  .  ?»  "«rjr  ”ro“1"1  ‘h0  thru-table,  where- 
iLtlhoHow  ofcnrrent  throogh  thestaOouary  55 
I  rads  IS  not  affected  by  the  movement  or  the 
nrn-table,  substantially  as  set  forth, 
t  ,1  7  '"citric  raiiwnys,  the  combination,  with 
hesta  ionnry  rads  acting  as  conductors!  of  a 

ir,-  ^;i  ’P  ”  ,ric^  “nn“hon"nriheKtat",n-  «° 
ary  rails  around  the  turn-table,  nml  electrical 
j  connections  with  the  rails  of  the  turn-table  for 
"iaNy  nswt  fi*rt*?me  Wl,b  cnire,l,"»  "Ubstan- 
3.  In  a  turn-table  for  electric  railways,  the  6? 
combination  „f  the  circular  track  divided  into 
two  electrically-insulated  sections,  the  rollers 
ranning  on  said  track,  and  the  turn  table  rails 
carried  by  said  rollers,  one  pair  or  diagonally, 
opposite  rollers  living  electrically  connected  70 
with  such  rails,  as  shown,  substantially  as  set 

4-  Innneleclric-rnilwnyturn  tnble,  the  circa- 
lar  metallic  track  divided  into  two  electrically- 
insnlated  sections,  each  of  such  sections  being  7c 
,  electrically  connected  with  one  line  dr  the  sta- 
|  tionary  rails,  in  combination  with  electrical 
connections  between  such  eectionsnnd  the  rails 
or  the  turn-table,  substantially  as  set  birth. 

This  specification  signed  aud  witnessed  this  So 
9th  day  of  June,  1882. 


THOS.  A.  EDISON. 
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-  $HOSLi£  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

ELECTRO-MAGNETIC  RAILWAY  .SYSTEM. 

SPECIFICATION  forming  part  of  Letters  Patent  No.  273,490,  dated  March  ( 
Application  filed  August  7,  ISO,  (So  model.) 

To  all  tokom  it, may  concern:  . 

Bo  it  known  that  I,  Thomas  A.  EdisOn,’ of 
Menlo  Park,  in  tlie  county  of  Middlesex  ami 
State  of  New  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  Electro-Magnetic  Rail- 
way  Systems,  (Case  No.  431  j)  and  1  do  hereby 
declato  that  the  following  is  a  full  and  jexnct 
description  of  the  same,  reference  being  had  to 
the  accompanying  drawings,  and  to.Ietters  of 
to  reference  marked  thereon. 

My  invention  .relates  to  electric  railways: 
and  it  consists  primarily  in  utilizing  the 
weight  of  all  the  cars  of  a  train,  or  of  two  or 
more  of  such  cars,  for  giving  drawing-power. 

15  while  the  whole  train  is  still  controlled  from 
a  single  point.  An  electric  locomotiveis  usu- 
ally  very  light  compared  with  those  in  which 
stehm  is  used,  and  therefore  exerts  but  little 
adhesive-force  upon  the  rails,  therefore  wl 
so  a  heavy  train  is  in.nse  the  driving-wheelB 
likely  to  slip,  and- the-full  benefit  of  the  true-. 

•five,  power  is  not  obtained.  To  obviate  this 
.  is  the  object  of  my  invention.  The  preferable 
way  of  accomplishing  this  object  is  as  follows: 

15  Each  car,  or  each  track  of  n  car,  is  provided 

with  twoormoreelectro-dynamicmotors, whose 

armatures  are  connected  mechanically  with 
the  axles  of  the  cars,  so  as  to  transmit  motion 
thereto.  All  the  armature -coils  and  all  the 
jo  field-magnet  coils  of  the  motors  on  the  train 
are  connected  either  in  series  or  in  multiple 
arc.  The  brashes  which  take  current  from 
the  wheels  on  one  Bide  of  the  train  may  be  on 
the  forward  car  and  those  of  the  other  side 
15  on  the  rear  car,  or  both  sets  of  brashes  may 
bo  on  the  forward  car.  The  onrrent  is  prefer¬ 
ably  taken  from  two  or  more  wheels  of  a  car 
(instead  of  from  one  wheel)  for  caoh  polo  of 
the  motor,  the  brashes  used  for  this  purpose 
io  beingcarnedby  an  lusnlnting-arm,  along  which 
the  conductors  ran.  The  adjustable  resist¬ 
ance  for  slowing  down  the  train  and  the  cir¬ 
cuit  controllers  and  reversers  for  all  the  cir¬ 
cuits  pre  placed  on  the  forward  car,  so  that 
.5  the  entire  train  may  be  controlled  from  that 
point.  Instead  of  providing  all  the  care  with 
motors,  only  certaiu  care  of  the  train  may  be  ! 
so  constructed;- or  all  the  cars  maybe  pro¬ 
vided  with  motors,  and  only  the  motors  of 
o  enough  care  to  give  the  necessary  adhesive 
and  tractive  power  connected  np.  The  conp-  j 


.  ts  will  complete  the  necessaiy  circuits. 

In  the  accompanying  drawings,  Figure  I  is 
a  side  elevation,  showing  two  cars  provided 
with  motors.  Figs.  2, 3,  and  4  are  top  views, - 
showing  the  electrical  connections  in  diagram  60 
of  tho  preferred-form  of  my  invention.  The 
frame  work  of  the  two  oars  is  omitted  in  theso 
fignres  for  the  sake  of  clearness. 

••A  and  Bara  the  two  cars.  0  and  D,  Figs. 

1,  2,  3,  and  4,  are  electro-dynamic:  motors  6c 
mounted  npon  said  cars,  and.having  their  ar¬ 
matures  properly  connected  with .  the  oar- 
axles.  The  wheels  a  of  tlra  cars  may- all  be 
constructed  with  rims  insulated  Com  their 
hubs,  or  only  those  on  one  side  of  a  car  need  70 
a  so  Minstracted.  .  •  ■  -  “  .  •  . 

In  Figs.  2  and  3  the  brashes  or  springs  which 
take  current  Cop  the  wheels  are  placed  one 
on  the  front,  the  other  on  the  rear  car,  while 
in  Fig.  4  both  brushes' are  on  the  first  car.  75 
In  Fig.  2  the  armature-coils  of  the  motors  are 
all  in  series,  and  so  ai!e  tbefleld-inagnet  coils. 

In  Fig.  3  the  armature-coils  are  in  series,  and 
tho  field-magnet  coils  in.  multiple  arc,  \*hile 
in  Fig.  4  both  the  armatare-coils  and  the  field-  80 
coils  are  in  multiple  anil  The  armatnrercoila 
coaid  of  coarse  be  placed  in  multiple  arc  and 
the  :fieId-coiIs  in  series,  if  desired. 

‘  On  one  car,  A,  of  a  train  are  placed  the  ad¬ 
justable  resistance  Ej  aud  circuit  controller  3< 
and  reverser  F,  which  are  fully  explained  in  . 
another  application  made  by  me.  They  aro 
"*>  arranged  as  to  affect  all  the  circuits  of  the 

What  I  claim  is—  ;  iJO 

I!  The  combination;  in  an  electric  railway- 
train,  of  electro-dynamic  motors  moan ted'on 
two  or  more  care  of  such  train,  and  connected 
with  the  axles  thereof,  and  means  for  control¬ 
ling  all  such  motors  {situated  ou  one  of  said  os 
care,  substantially  asset  forth. 

0  The  combination,  in  an  electric  railway- 
1,  of  electro-dynamio  motors  mounted  on . 
r ;  -  °r  more  care  of  each  train,  and  connected 
with  the  axles  thereof,  and  a  circuit  controller  ioc 
and  reverser  mounted  on  oneof snch  care  aud 
adapted  to  control  or  reverse  the  circuits  of 
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THOMAS  A.  EDISON,  OF  .MENLO  TAKE,  NEW  JERSEY. 

SECONDARY  BATTERY. 


SPECIFICATION  forming  part  of  Letters  Patent  No.  373,493,  dated  March  0,  1 


He  it  known  that  1,  Thomas  A.  Edison,  of 
Menlo  I'nrk,  in  tlio  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  n  new  and 
s  oseful  Improvement  in  Secondary  Batteries, 
(Case  No.  419;)  and  I  do  hereby  declare  tbnt 
the  following  is  a  full  and  exact  description  of 
tho  same,  reference  being  had  to  the  accom¬ 
panying  drawings,  and  to  Ihe  letters  of  refer, 
to  coco  marked  thereon. 

The  object  I  have  in  view  is  to  prodaco  a 
highly  etlicient  form  of  secondary  battery,  em¬ 
ploying  electrodes  of  metallic  lead  of  snch 
peculiar  construction  that  the  battery  will  bo 
ij  ready  for  use  with  q  far  less  extensive  prepara¬ 
tory  ••forming'’  of  tho  electrodes  than  is  re¬ 
quired  with  ordinary  lead  (dates.  This  I  ae- 


or  finely-divided  metallic  lead  may  boobtained 
by  any  method,  os  by  beating  an  organic  salt 
of  lead,  or  by  precipitating  finely-divided  lead  45 
by  immersiug  metallic  iron  or  zinc  in  a  solu¬ 
tion  containing  n  lead  salt— snch  as  the  acetate 
of  lead,  or  by  depositing  finely-divided  metal¬ 
lic  lead  by  tho  electrolysis  of  tho  acetate  of 
lead,  tho  deposited  lead  being  removed  and  50 
packed  into  tho  compurtinents  as  before  cx- 

iu  the  accompanying  drawings,  forming  a 
part  hereof,  Figure  l  is  nu  elevation  of  onoof 
the  electrodes;  Fig.  2,  a  vertical  section  of  a  55 
battery  constructed  in  accordance  with  my  iu- 
veatiou;  and  Fig.  3  a  view  of  a  portion  of  ono 
of  tho  perforated  (mrtitions. 

A  is  a  suitable  vessel,  which  is  divided  i  ' 
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THOMAS  A.  EDISON,  OP  MENLO  PARK,  NEW  JERSEY. 

ELECTRICAL  RAILROAD. 

SPECIFICATION  fanning  part  of  Letter.  Patent  No.  273,484,  dated  JLu-ch  0,  1883. 


perspective 
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MAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

MAGNETO-ELECTRIC  SIGNALING  APPARATUS. 


ECIFtCATION  fo 


t  mag  concern: 

Known  that  I,  Thomas  a.  Edison,  or 

Park,  in  the  comity  of  Middlesex  nnd 

f  New  Jersey,  liave  invented  anew  and 
Improvement  in  Magneto-Electric  Sig- 
Apparatus,  (Case  No.  4G9,)  of  which  tbo 


„  a  specification, 
tofurc  in  magneto-electric  signaling  ap- 
i  it  tins  been  usual  to  provide  means  for 
ly  closing  a  sbortor  sknntcircnit  around 
lamo  or  magneto  electric  machine,  nnd 
mmtically  breaking  such  shunt-circuit 
ntely  njioii  andcontinuonsly during  the 
au  of  the  machine,  the  generator-circuit 
;cpt  iHirmnncntly  closed,  as  described 
pplication  filed  September  19, 1331,  tbo 
-•  Ix-ing  to  cut  out  of  circuit  tho  rcsist- 
thc  generator  when  not  in  use  by  pro- 
a  circuit  of  prnctically  no  resistance 

it,  and  to  throw,  the  generator  iutoclr- 

err  in  use  by  breaking  this  shunt-cir- 

o  whole  being  done  automatically  by 
g  tbo  mechanical  movement  necessary 
:  tho  generator. 

ibject  of  the  present  invention  is  to  pro- 
nplo  and  efficient  means  for  nntomati- 

iruwing  the  generator  into  and  out  of  | 

not  dependent  n|ion  tho  making  nnd 
gof  n  shunt-circuit  while  the  gcncratnr- 
is  kept  closcil.  This  is  accomplished 
•iding  means  for  automatically  closing 
in  lino  and  o;>euing  the  gencrator-cir- 
en  tho  generator  is  not  in  use,  nnd  for 
tically  oiiening  tho  main  line  nnd  clos- 
generator-circuit  when  tho  generator 


rrying  out  tho  invention  tbo  movement 

rank  or  wheel  In  working  tho  generator 

:cd  to  nrovo  a  lever  in  one  direction, 

rer  being  moved  in  tho  other  direction 
ring.  This  lever,  when  moved  by  tho 
;  or  tho  generator,  makes  contact  with 
j-lcver,  and  separates  tho  samo  from  a 
■point.  The  main  line  passes  through 
.-r  lever  and  its  con  tact-point,  nnd  hence 
para  lion  opens  tho  main  line.  Tbo  first 

- -  - B  omj  0f  t[,0  gjngj. 


point  the  gencrator-circnit  is  completed  by  th< 
contact  of  the  levers,  nnd  tho  generator  wil 
throw  electric  impulses  upon  tho  main  lino,th< 
two  lovers  forming  a  switch  which  is  worket 
by  tho  movement  required  to  operate  tho  gen 


In  utilizing  the  movemontof  the  crank-shafl 
a  sleeve  may  bo  moved  longitudinally  on  thi 
shaft  by  the  force  of  turning  tho  crank;  hut  1 
prefer  to  move  the  shaft  itself,  it  being  con 
nectcd  with  the  cog  or  belt  wheel,  thrhngt 
which  it  passes  loosely  by  a  pin  working  in  at 
ohliqno  or  triangular  slot  in  tho  hub  of  suet 
wheel.  The  shaft  is  provided  with  a  grooved 
collar  to  work  the  lever,  nnd  is  moved  longi 
tudinally  in  one  direction  by  a  spring. 

Tbo  Toregoing  will  be  better  understood  fron 

tbo  accompanying  drawiug,  which  illustrates, 

partly  dingrammntically,npparntusembodyin( 

tho  invention. 

1  2  represent  the  main  lino  passing  tbrongt 
the  coils  of  the  bell-magnet  A,  and  tbrongt 
the  spring-Ievera  nnd  contact- point  b,  the  con 
ductor  1  being  connected  with  tho  lever  a, 

wbilo  the  conductor  2  is  connected  with  tin 

contact-point  b. 

B  is  the  revolving  armature  of  a  dynamo  oi 
magneto  electrio  machine,  the  field-magnets  C 
of  which  are  shown  in  horizontal  section.  The 
armatnro  is  revolved  by  crank-shaft  D  through 
cog-wheels  c  d,  or  two  grooved  wheels  con¬ 
nected  by  an  endless  belt.  The  shaft  D  passes 
loosely  through  tbo  hub  of  wheel  c,  nnd  is  con¬ 
nected  therewith  by  a  pin,  r,  entering  nn  ob¬ 
lique  slot,/,  iu  tbo  hnb  of  said  wheel.  Shaft 
D  bos  a  grooved  collar,  g,  at  its  inner  end, 

which  receives  tho  end  of  a  pivoted  lover,  h. 

A  spiral  spring, «,  moves  tho  shaft  D  in  one 
direction  longitudinally,  while  it  is  moved  in 
the  opposite  direction  by  the  traveling  of  the 
pin  e  in  the  ohliqne  slot/.  The  generator-cir¬ 
cuit  3  4  ip  connected  with  tho  lever  A  and  with 
tho  cotttact-poiut  b  or  tho  conductor  2  beyond 
said  contact-point.  Normally  when  the  gen¬ 
erator  is  not  in  nse  the  main  line  will  be  closed 
at  b,  and  the  generator-circuit  will  be  open,  le¬ 
vers  a  and  A  not  being  in  contact.  When  the 
crank-shaft  D  is  turned  the  shaft  will  move 

longitadiually,  and  lever  A  will  strike  lever  a, 


contact- 1  rated  therefrom  i 


keeping  it  sepa- 

■ment  is  stopped, 


JVh»t  I  eljim  U_  »oiV«l  by  the  moremro. 

mm^wm 

ferSS-S-rS  -“■staaB'-'s 

In  “«*>*«>  d«,rfc  dROdio/.p, |  {/•''’•  S«U. 
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SPECIFICATION  forming  part  of. Letter.  Patent  No.  373,716,- dated  March  I 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

SYSTEM  OF  UNDERGROUND  CONDUCTORS  FOR  ELECTRICAL  DISTRIBUTION. 

SPECIFICATION  forming  part  of  Lotto*  Patent  No.  273,838,  dated  Hatch  13,  1883. 

IBe,|tCLnoirn  ilmtT Ttimn  a  ,  SrJcsire<,«: employed  where  one  street  runs 

M«nintpSItr"i«  .1*  *’  .0JUeS»«',  M0,S0Jf>  of  lnt0  nnotber  without  crossing,  in  which  case  - 

Mtnlo  lark,  in  tho  county  of  Middlesex  and  only  six  tubes  instead  or  eight R-onld  enter  the 
State  of  New  Jersey,  hare  invented  anew  aud  box. 

nselul  Improveiuent  in  Systems  of  Under-  The  foregoing  will  lie  better  understood 
{-""['A  for  Electrical  Dlstribn-  from  the  drawing,  which  is  a  top  view  of  the 

! hat  the  foltowingVs  a"?ul|Im,d"e«cfd<^n>  SK?  th°  jnnclion  bo1  WnStn  borisonulsec  - 

non  of  tho  same,  reference  being  bad  to  the  A  B  C  D  are  four  blocks  or  mu - 

accompanying  drawing,  aud  to  the  letters  of  the  sides  of  which  run  the  * 


^sr^sr^ 

'-■■>  ^y^iiv!’i»a!lUtJui ' 

Wi.m^,.  T,«o»*s  A. 

te^,!w^. 
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THOMAS  A.  EDISON,  OF  MENLO  PAHK,  NEW  JEIISEV. 

SYSTEM  OF  ELECTRICAL  DISTRIBUTION. 

EPECmCATON  forming  part  of  Lotto.  Patent  No.  274,290,  dated  Man*  20, 1883. 
A?pUcail«a  Bod  JnoW  27,1881.  (SotxddJ 

T",,H  it  uunj  concern:  ~ 

.. ,  1,1111  *t  "J  iiohas  A.  Edison-,  o 

Menlo  Park,  in  Hie  comity  of  Middlesex  mu 
Mnteor  New  Jersey,  have  invented  a  new  am 
Vr*  .  -i  in  Systems  of  Elect ritu 

Dislrilmtion.  (t Use  No.  .".20, )  of  which  thofol 
lowing  is  a  s|Ksifleation. 


the  earth  might  lie  used  for  the  nurpose,  if  it 
f  IS  so  desired. 

1  Incarryingout  my  invention  thceentmlsia- 
tion  or  source  of  electrical  mijiply  forlhesys- 
!*  }em  timy  contain  one,  two,  or  any  desired  nmn- 
I-  tier  of  generators,  acconlingto  the  numberof 
translating  devices  to  lie  sumilied  with  cr. 


974,200 


t'hcreifoiobe  of  very  small  TOL\^,i"n"v('rU-?n2  r 
required,  to  convey much car-rent.  An  adjust  « 
5  able  resistance  it  preferably  placed  in  ! 
main  conductor,  so  that  in  rase  tln-dmi.  i„  : 
olcctnsmotlveforeeisgn-atcronnne main Ism.  ! 

ductor  than  on  the  diher  the  resistance  tnav  1 
be adjusted  tocumpensaU;  for.uch  in.sninljtv  1 

to  In  systems  of  general  distribution  siu-h  nwist’ = 

jmejsiwouU  be placed  in  lhcrondnct.,iw.,ft!lt‘  j 
feeding-circuits.  j 

It  is  evident  that  two  or  more  renerat  'i 
may  beptaced  on  each  side  of  the  central,,.;  t  ' 
>5  ductor  in  scries  or  in  multiple  aU  i?.^in  T  :  ! 
Ifcurrenu  a*  to  lx*  employ, «|  ofsnch  hbh  > 
tension  lliat  thrw  or  nwrv '  1  i 

placed  in  carh  ciws-cirvuiiU*ii»^ri  t!«o  ’ 
tive  runt  negative  rides*  of  th,.  main  * 

Jo  thrw  or  more  generator^  M-ri,**.  f  *  4  *  • 

mnybe  placed  in  s*rie*.«itJ,  tuooroi^sT  ' 
peusating-cond  actors  extend  in-  n  ,,  ’ 

mam  conductor*,  such  *  i  , 

or*  bring  connected  lHtw«*a  "  ‘ 

25  ^ncsof generators.  thoN»ur»'e of rn«.»v*  1  • 
thus  Uivitld  intoas  : 

Iftmpa  in  senes.  *  1  *  *Uv 

tmldiitS  ??*  °f  tn>  in  Unit,.  u,  ,|  ify,.r.  ! 

wit  districts  connected  with  V  ,  1 

30  stations  may  be  connect,,!  in  n!h«  «ltli i 
‘la*  '»■>  stations U-i ,!. 

conmcU,U«  n  coiiductor, ail, 1  ‘ 

Sen&rUnDiUpfn,”™"venielr,^  \ 

iS  1-ttt^  la. 

tlie  compensating  conductor w  IT  ,  ,i,'h  i 

4°  asasgste^atei 

,l2IJ-‘nVe."U".,1.is  111  “St rated  In  ilo'me,  J 

device*.  Fig.  3  *iwws  ?i?J  f  1 K ■  tl»**alntiiig 
three  generators  in  series!  KhTyK""'  ,,f 

50  z&Si 

.55  inR-conduclor!^  °f  "1C  Varth  as  «  f<»mjK-nsitl 
•  "r.  "mg- 

£  S"J  h;‘vl"s  is«itiven„:,^  ;-v ; 

Co  Midway  blS  tlie'm  X,tn<*i""  f~'“  'Cn  I 
Mu»rT,ntlUCl0H  “  " SSj!  ‘he  j»“'l*n- 1 

Steasfts 

Vlcc;  those  on  one  ride  ^l?l!iCrtra,,s,“‘i,1K  de- 

condoetorbeingdesigmated'^^r^; 


Of  !ani|~  «  i~  equal  to  that  „f  Umi-^5|r 
cnrrvm  which  may  tend  to  retomiS^' 

I  Will  1..  ncutraiired  brlberanS? 

whicii  Will  meet  it  from  win-  .7. so tbaUoiSjS 
rent  will  jus.  in  ,-ither  direction  in  wt|M  -. 
cimidT  :  <  ■*  n  ao^fn,  *; 

.1,^1  c'7.’;  ''  ,Tr"nr"*  *m  isi«» frooSt 

wii,  Tr  I.  Urn  tendency  fog! 

ero,an‘;::r;;.;,^^^!^^M 

tothe  in.,,o alitv  will  dew  iii  wire  I,  whit*  US 
ii\ss  Iho.iigh  III-  Iain|M)t  and  o  turn  ihnwdli 
n  m..w'rs.;i'!,,,,r  if  a  lamp  or  lamps, 

.  ..,  v  r,invni  will  fawfnn 

ihmu--)  *  j 1  tier,  ore  efcimcnt  will  rrUm'i 
~  ,  *•  4ii"*  th''  cmdortorl 

an  I  ,  rhher  Mr,k 

tr\*lL  ]  *  '  .|*  '*r*‘ 

Hm-m;-  !  !>  I,"l,l* r;'"  lwt»nw*4*w»-. 

„  .  ‘  •'  •  "t  Salving  the rlirn-llt flowing)*?', 

•lent  t!".1.'  ><  t  it  b  «h 

ten.i,  i  ,'!rn  "i  'i""”  !*",  nil,!">1>lnf 
. ..c  Iatn|e.  were arrsapd 


oVtra.  '  m  «*SlMWfcrfe 

J,:'  •b-v  nl-,1.  cuvpt  lhat  here  lie 
^  ;•  At''  *n>»*  * 

.  V  n'*"J  *»'•»»  «1m*  m4inwn<]a<<«rv  . 

Lsiiist.t  ‘\“f  "mr-pnJmrfls 

t  It  »«.  i  '  1  ! adjustable  n-sisiaaen  * 

O  C  V  m  this  tigmr.  Which  are  Bteftef 

•hctrl"  I  '  r'1*  r"r  ^  in  tj"’  drop  i»  n 
In  IK.  ,,f  ,l"'  •*“  ^'Iidurtom.  •: 

,i "  i  —  •*  * " *'•••  Scticralotw.  A  A  X  are  »ho«p;i 

'iu,ioCi  m.T  t- ofi'rr 
i'<>;.  tie- 1,;  ,  ,  v;  'I'T*-""' 

•ntirvlv-  -  ! 1  °  (  ••'•rr>-m  pasdagi^ 

..  •  ••'•oe.  it»iuc.ii;dii<-tor  I’to  conduttof 

ci'o,.!.!.'1"  . . .  differences  id  the 

throuirhtl  d.-vic-.  will  rrtam 

of  hum  T  "'™1  •■'"•duci.irw.  Hie  nutahrr 
,  r “,i:  S«'-a«vMban  ,i'.a  isirtiooef  r» 
tlmm-a  *  diffen-nc-  will  ratlin; 

m  e.  <1'""Ill","r  I*,  the  remainder  pmadncXt 
„r  I,..?.  .““’I?"  t"  nnidtiflor  I.  ’I'lienumbw 
How  fr.7  "  1 |S'I»2  gr.-at.-r  than  •I'.eurraatviB; 
to  snm't"  1  -’•'Iierators  through  condurtorl  tif 
llm.t...i  '  k\ml*  "•  "hieli  rurr.  nl  will  re-tom ?£ 
r,  p-  .  ';iiV  ^mdu.  t-r  X. 
to  la.  sm, y  '■‘,,-b  n  pr.~<nt  a  distrit* 
station  I’1"'  1  •'lectrie  energy,  a  central 

ZZuiuiZ'’  V"l'viy  ,*,1*  i™'**'* 

«^aSWT3St-S3S:- 

»;«=K5ESS23»S, 

I  ac,x;il  i7'.r|7»,th  lanijis in <1  ist riet O'.  To  »5 
Ode  station  "'“duetor.  I»,  is  run  from 

of  eirh  Ik*,  ,M  Ihe  other, eonm-cting  olio  Jiole  ; 
the  oilier  *  *■”'  "f  generators  together.  KroO 
land  I”  v1-"’ r'"1  ,!|e  fecslingwrira-uits  P*X'  ' 
nectedwt.i.’..  1  {l«ling-ein-iiits  lH-ingcon-  <r 
tollmen  J.!:’1"' ,M;l1.11  ""iductors.if  thesvsteo. 
ronvSihmi '"^’"'ddelora  4  an-  c-omiecled  at :  r 
s,,  d  ,  ,  m  iH"ntstosaid  main  c-o„d„eto«,aB  i / 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

ELECTRIC  LAMP. 

SPECIFICATION  forming  part  of  lotto™  Patent  No.  274,883,  dated  March  20,  1883. 
ApplIt.ltooM.JOart.rM.lai.  CXoooi.1.1 

'  kt.onnZt^^OMAS  A.  EoiSOX,  of  I  til 

ew.ienior.  bmo  iiiventixl  a  new  anil  air  pnuip,  and  then  allowim?  tbo  hydrocldr 
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THOMAS  A.  EDISON,  OP  .MENLO  PARK,  NEW  JERSEY. 

INCANDESCING  ELECTRIC  LAMP. 

SPECIFICATION  forming  pa,t  of  Letter.  Patent  No.  874,894,  dated  March  SO,  1883. 

A  rpllratloa  aw  Xnmkr  B,  ten.  (Jf«  n»4<! .) 

r°Rc  Renown  7imtC|*SioMis  t  P„mr  .r!m  ^  Instead  or  the  process  described,  tlie 

Xr&'vSgu,  ‘lire  I  ^h-.Tnf, 
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THOMAS  A.  KDISOX,  OF  MF.M.O  PARK,  SRW  aKI[S,;v 

INCANDESCENT  ELECTRIC  LAMP. 

SPECIFICATION  formiar  aart  of  „ 

t  °6  27J;203’ dAtcd  -o,  us: 

yj'U'k mm.',  Hmt T,  Thomas  A.  Kdison  of !  cfZ'^T^r  !*  ,ln.e  t0  «h*‘ri«l  car. 
Me .to  I  ark.  It.  lilt-  county  of  Mi.l,ll"«i  nml  Mne  !t  °  ."'V??1’  tlio  pl.enom 

.ait^-jrssasffig 

. W  ®Stoarc3?ss-s 

Tills  invention  relates  to  iiioan.lc<ci„if  elee  HZ'  P  “f  ’  b  “kenin«  ‘he  walls  of  tlio , 
trie  lamps,  n  herein  tlejible  Illamcnts  of  carbon  U  ‘bo  pis 

10  are  inclo-eil  m  liernietically-sealeil  chambers  mi^II»y*i  n  V  ^  lcml*‘ralnro  of  the 

xS^&ssssxsi 

t  'V^UiVm  ^  arrt lamps  (’b?  P““^o>feh 

'*  ‘ween ,i'l'e"tlei,!h|c“a!^»l “.^[bo in'  J^KdimS^np3, 

to  ieere.i-e  tbo  res  staniv  of  tbo  lamn'^  ^  7  «»»oroy.  If  tbo  vacnoiu  is  diminished  be 

"SSSSSpS  ssss 

high  Vsictii  in  a*,..™,  l|rac,*c0  !°  produce  ofheattotbe  wallsof  tbo  chamber,  where  i 
meiicauV^^  10 1,er*  »PWfr  dissipated ;  but,  otrin” To  i?e  ™ 

?5  the  carbon  lilameiu  from  oxiclaUonMln^n1^  ‘^mJnisbccI  electrical  carrying  of  tho  Si 
vent  tin*  !„«-  ‘_r°,,loxuIal,orlnnutopre-  from  tlio  filament  when  tho  vacuum  islotr.  I 
w|,ich  takcV*VL  ^,Vn',HCrDTT,0n  ofJiraf  enabled  to  diminish  the  radiating.surface.se 
wid,  ail  ineft'.r.t  1  K,ol>es  are  “I'cU  to  raise  each  unitofsurfacetoaliigbcrdegnM 
The  imnrovcmpiira  »  »  *  incandescence  than  would  bo  practicable  wi 

30  upon  civ  standard  i?  i  i  past  ‘l10, vacuu?  hi«ber  and  *1'©  electrical  enrryi 

have  bci-ii  i,r  •  Jic  Iaa?l*  at  lt!l  uiaximun»:  a«d  as  an  increased  the. 

ante  of  Ii.  J.i  1  ,  *  ,  "‘"easing  the  resist-  gree  of  incandescence  is  an  advance  in  tlio 
corrcs,‘o„dim4  !  “"T1-  wllbo?1  a  rectlonof  economy,  lam  enabled  to  regain, 

and  win, tin  I  hmi.fi f  t  V!  nV,lalin5««rfi,co  the  economy  of  higher  incandcscence,the  t 
35  of  vacuum  •  i>.,t  J  «  1 iUR  ” 1  *ww,t  thodegree  ergy  lost  by  the  increased  convection  of  he 
ruction  in  L  Jn  <H:  from  1,10  filament  totbeglasswallsof  the  lam 

denosir  (lf  I  ?  rca!J0“  llie  increasejl  caasedbythegreaterdensityoftberesidoalg 
claNs fii-itni. V  c,arl>01!  “1*°,“  M,e  ”'all«of  the  due  to  a  low  vacuum;  hencca  carbon-filame 
ishinir  coii  i  V -r  T^UrU,J?  1  . iallt  0,1,1  dimin-  lamp  embodying  these  conditions  of  low  vac 

of  ih?  i  i  .  11,0  cxleri°r  candle-|H>wcr  om  and  high  incandescence  and  resistance  w 

in o>  .  ,M  lU  a,"°  C01nRUm,n«  aml  destroy-  have  a  longer  life  than  if  the  vacuum  we 
length  ‘L  lllan,eut*  reducing  uiaterially  the  higher,  and  its  candle-power  will  not  bedimi 
I  h™.  r  ,  °if*,,e  ,aml>*  Ishe.1  by  the  obsenration  of  the  globe  by 

anv  nir '  -  amount  of  deposit  in  deposit  of  carbon.  It  will  also  permit  of 

-  l‘"»od  ■ depends  generally  upon  tbo  reduction  In  the  sire  of  conductors  for  carr 


{need  by  tbc 


Hoa,  amlcr  Mrain  or  preuarn  ...  - 

5  The  filauirnt  brforr  V.?!  •  !  un.lrr,!oo,l.  .j,|,  I, , ,1 ,  ,  ?!  1 1  *  fn '  J  IsckBAs  * 

a*S  l*e  reduced  ,'°’"'vrr,  create l  cLctrial  °?  *QXsJ!^  fi 

:z±b:7'°<°*- in «*r ioMX^l'b’n  'i r»r-«ia« JKto?  i 


®»yl*ercJnwno,rP>m1p^“li°n'  ,"”"''rrr'  CreaVr r!^l rirj  P*’  “P/0*®!**  f 

..  assr  possess  !■ 

rLr£»P-r«w^4: 

menu  UKfl  |,v  nir  nr  ft  9  0tU  lte  *irc*  of  fils-  Sim*n  t  h  i  JrfT?  *  \lo1r  f 

IS  the  lou  in  /uv,,.nfI, _  ,  **»cnt  may  Ik*  nruinci)  *iin,  .,  r  halo  in  the  |j*ap  dintoifii 
lialancn]  bv  tbc  Incn-vw?  mo>v  (ban  counter-’  it  rrarbref  ot?’’ r,c  *bf11  a  lT'ui“  t*«roi 

flciible  ca.bon  fllamruni  IT!*1  ‘P*7  ,***'-  The  1^1*^  \  iur'*ttd'««'“  : 

of(belam|.,auilibl.i.C,r  .  /  "rffKUR*r«rt  care  mav  t  .  * t.ci**Vr apart  ; 

10  S'°l*  «T the  lamp  i  &'  *° ,be  «Ia«  «*  leal  oir  Ibr  llH?,  f* l1* “**{«*  3 

*»y.  Tlielamiii.tiT«.  0  oran.v»nluWe  !«• . ,  "’>•  lamp,  tbe  IrntmtiUofibeCe* 

vacuum  iaobtainr,|  „l”1,,,a‘'c,lun'il  a  Uisb  Si  W  br  a  vnuMant  luttrty.  l'  \ 

from  tbe  globe.  I)li,in“  |w*t  but  ihi(sT..iWV  f*  *•»» 

!3  operation  of  exhauaii n? .  i  ,Fr  I**1  °r  Itie  for  tL  rJ-J  ’ n  .  •1‘Vfc  rare U  prefrmi  s 
«rbon  filament  may  heVra.b *n p  "!c  flv»ib’e  proit  „ |.^  i  ‘'*!  lhr  rlrcl/tal  onjlaji.  \ 
•ocan.lceencehieber  ,a"r  raiwl  ,0  «n  i.j^re  "‘ *  va™?«  «>“*.  ^  «!«*?  i 

temleil afiertranhotl „i!!|,,t al,*bicb  it U »b|rh  'vh  "  f*1  CM  00,1  lb»  pewara,  i 
,0  !^fila“fnt  may  beomitM’  After, ' l.bc4,inKof  »nark.«..d  'Tbreh  o'”  °,ffrcl  ,b*  ! 

yo  tiou  of  tbe  iam  ,  -afterthecabau*.  eieetriS'cI^I  b  b  ,,lp  *•» 

Ow  is  allowed  t(J  ,f1lul  «>“‘plctttl  au  Inert  iIUimm,  ^  oWrawl  aft«  tint  ' 

s«a:sK ■■SOrtesZS  xr^-  S255aa?'^i^:, ; 
ftrSiKst.jS 1 ««« 

tainine  Ibo  »ub»tnu«  T  °rV^l,,.e  «.«•  tbe^e  ^'lr*’  a‘  *r"  “  «■'  «be  rbamblrd  f 

ao  filreM1  U,ni^  >«  "raude^enee  ',0  catU,“  eoil ^-"  “7  'Lr  e,wtrv>-motive  forwaf li,  | 
*  !!“‘“  tUilt  'bo  inert  C-is  is  lH-i^,,  .  ?  ,lunoK  Ibe  tbe  On,,  !!.,  ,  1,1  '’versaarv  m  .IrtcnalM,  a 

be  lump -Rlobo  am!  certain  "  Imittc]  into  blue  Lai  ^*be  ili«apittaraoce cflit  | 

ura  c^T1  :!nri"K  tUnSriSd  phenomena  «i||  to  i'e™^  ‘beclam^of  the  filament,^  « 
ore  craduallv  increaaea  »  |i“t,  ,'}*  Prv»v  „Jrk^  t"TJU,urr-  »PI>raran«  cf  tk 
much  apread  out  ttillan ,L  ^  „,bl"e  bain  very  I,  'f,‘’  ”acl  moment «  ben  tbeiis?  1 

5  t  l“!!nUtbna-‘,mvut  A«  moro>c-i<«  e *’°,1,ivo  ura  orLTee^r00}  w^lcb  *®  ar‘  increa^rd  pro* 
damn  0  .ni1!111”''  in  denaUvan  ln»  after  (be  «<  a  column  of  raertatj 

nipm  ia  iAt  '^is  Preaauns  carbon  ft,  U  11,0  nietal  ic  ,elt  ,’,‘T;,ra"c*  of  "«■  balo  rrWB  lie 
nnv,  ,nde|T,i,tM  °"  ‘bcelamn  ,e~m,,.l,ufl|a-  d£  n"1""'  ",e  filament.  Tbend 
qnantity  which  is  due  to  thi  !  ^"•Werable  ra,  Jin  ,  k',u  **  allowed  to  L’ow  la  until  tk 

' swrrKswSHSe  sweSSiatasass 

55  junc'nro  of  b,  “I’T”  °"  “,0  caruln  ,",  ,^  if»  °f  tbo  ai„  “  ™'!Tr,rou,"»C  IncrvaM  of  tbe 

should  bo  senle.1  nirtl  ,  at  nbicb  tbo  lamr,  n  l,  ’  a"d  tbe  lr"t «bau»tcd  tos  bi|b 
*5  turn  of  tbe  rtlal  rat'!H\vin.,t  "ST  ■-  to '-ip S  E?  ^  th“ 


*~«~^zr%sxu!2L  g^a^gajsags 

38fii&i.,u,0Iw'do^t  nu„^',  'yben  tbo  inert  gu 


EP«loutTuft!  T,be,i  “,0  iOTrt  «“ 

"“"I  tbe  desired  presiare  i 


|  is  obtained ;  or  any  other  ttay  of  displacing  the  Iisaehsmio, 

I  Oivcen  by  m.  inert  pas  and  obtuinlnC  the  de-  neent  ^  0r  tnbo  “"'aiulng  a  drying 

|  »lr«!  pressure  may  !>o  employed.  bFi''  -  * 

|  Thcm.ifcincofthcinclosii.CKthambercnlirely  ol  thfblna  imloee  .?,,reSC,nt  11,6  ”PP*aranca 

I  5  °r  P'ass.  throncji  tth.cli  the  lea.linp.in  ttires  «taKM-  Fir  l  ”L  'e  P°eUiS'0  c!a"'Pat three 
I  art-  passed  ami  in  which  they  nrc  scald,  and  cormnon.1.  with  ?.  11  "”t  “PPeafs,  which  jo 

I  ,1C  hermclieal  cIosiiir  of  such  class  inclosinp  a  plwJm  ahmn  ,  "If  t0T  th°  incrteas,to  7 

4  chamlHT.  assure  the  retention  of  the  same  con-  th  rre^ndT "  ‘  I0*™'?  column  of 

I®  <l!"0"s  of  pressure  that  it  isfonnd  dcsirableto  It ^meJ lxt*f"‘I,»IncliM;  Fig.4,when 

10  Kive  the  lump  when  manufactured,  which  is  a  orenra  o,^. '  C016  am  buR!l  1,10  damp,  which 

|  ,r?"lr,!  ,,r  essential  importance  in  lamps  with  ditrenthsbd^T  °|f  ‘'‘“‘J-"'"®  ad  ninft  75 

1 

is  '5  of  '"I1"  material  than  carlxin,  I  do  not  wish  mStrlu'  *’  °’u  nd  10  rePre*cnt  the  phenom- 
I  tolm.it  myself  toc.rbon.lmt  in  cn  ltohchde  ^S-Gsbowsthespart;  8, 

I  anilex"'1"  .il-mnuilaryincandesciny^Xl0  ‘  Fre' “s* ."hsl'1'0 

1  -  -J-' carbon,  „  I, Ighs^iflc  resist.  Ihe  positivo^pole^whlch  ^ura  «  twe^v  ' 

I  ro  In  the  aeeonipanyinc  drawings,  Figure  1  is  he  d^e  ttlfft)8^11  9  ‘.ho.w  !t  “tendingaloop 
I  a  view  of  the  lamp;  Fig.  g,  an  elevation  show,  firr-eleh’.h  ^ l.cl*°<:cur»at  nbi>attKenty.nineand  8c 

SttisrfiatfwffS  ^iMissssi# 
n  ywcjfsK±*ir  ^  SKSssasr-"*^**-* 

and  in  II  ."re  „  t  "i  aml  1  C-  7>  "  bat  I  claim  is- 

I  is-arin  the  (;eisslcrsp!rkgmgl!  '"a  Uml  ap‘  l!,ncan,,i“?i,Dtff  c,,cctric  ‘“P  having, in 

i  A  is  tbe  glass  lammclolH-  fused  to  the  to  “,?b  ?? tioD>,thefo  lowinBtbrecelements,viz: 

!  side  glass  part,  II,  t  hroughwldd,  njithe  her  an.Tf  -  n,aa?CnI’  ““  InelosIngSam- 
'  30  leading-in  wires  1  ‘>  sucli  wires  I-  i.J^t  J”  i  “  ’  d  Incrt  P“  having  the  definite  high 

;  rtsMite556523®  55.i5»sasasa5  - 
:  ,z±’jsB^xrsr-£S:  «4v55»taaag»5~ 

I)  i-*  flu.  Snr.sn.v4.!* • metically-sealttl  inclosing-clmmber  made  en- 
iog  at  l  and  tiavdmr  niit'Lt  r*  ,,,erc,,r3rc,l,cr#  tire!yofKjaM,Ieadin{f-in  wires  pass!  up  through 
40  K  a  k,.nri.  '  .  .  ,  ,  ?nt*  in»>  tbe  glaia,  nn*l  an  inert  cos 

tbe  exhaust  tub.*  «r  tlie  nium,»t°!||,U »  ^  ?  V*  5aTi!,ff  1,10  defluil°  pressure  described,  10$ 
aroconiM  ct t*d  wi»  1  »,  i,  t1  » 1  1 1  [f rml,,aI*  for  tl,e  parpose  set  forth.  3 

bv  a  const *mt  Iutr«*r!*  [.l,cnoI,  ro,,»  «*, worked  3.  Tbe  method  of  completing  incandescing 
*11  ii  a  i  .  ..  eIcctric  »»P#  baviug  flexible  carbon  flla- 

the  ...I,. r  Vi  * also  «>tii»ectc«l  with  mentsand  iDclosing-cbawberseotirely  of  glass, 
contains  tin.  Huiiitnii T,.'°  .tubo1H  «>M«bUng  in  exhausting  tbe  inclosing^bam.  no 
iueit  LMS  whi  n  I  ^  r  :1  ,,ortp7Hjuil,,,K  tbe  h6”  Bntil  “  vacuum  is  obtained  for  re- 
ferial  rnav  U*  f.  r  ill.  ^  ?  t“cattJ,1*  T,il*  ma;  moving  the  oxygen,  then  filling  tbe  chambers 
meicurv  wiY.i  .  fra  ' 80,1,1  c>’ank,°  of  w,tb  ®“  inert  gas  ata  pressure  snfficientlybigb 
Sc  ed  Of'lirr  imrr  vVolVtf*  c-va”°^t‘n  wl,el1  heat*  to  cause  tbe  disappearance  of  tbe  blue  baio 
being  “f'  however,  be  ushI,  from  the  positive  clamp  of  tbe  filament,  and  1 15 

feretit  «uiVr«  v  .  ,  , 1  yecora |Hwi t j°n  of  dif*  then  hermetically  sealing  the  chambers  by  a 

lie  . .  i  *'•. 1 1,0  M«»usWnbe  may  farfion  of  tbe  glass,  substantially  os  set  forth. 

whiph  f.-,,  'i*  "Vi 1  a  rJ?*wrvoir°f  pure  inert  gas  4.  Tbe  method  of  completing  incandescing 

55  the  vaemimi  a  0We<1  1<J,  !,ilss,  as  desired,  into  electric  lamps  having  tlexlble  carbon  fila* 
metbnif  ||  ";  .*  W »  stopcock;  but  tbo  mentsand inclosing-chninberaeutirelyof glass,  120 
miif»*  imr  ,rt  i,!?*fern?t,»  *i«co  it  is  consisting  in  exhausting  tbe  inclosing-chara- 

male  .  uJirael Nmole  to  inuuipulato  tbo  gas  or  bere  until  a  high  vacuum  is  obtained  for  re* 
not  ini-t  w'ti  03J*vKen'  This  difllculty  is  moving  tbe  oxygen,  then  raising  the  filaments 
60  solid  it,  ,  Y,  11  tl,u  ffas  is  evolved  from  a  to  incandescence,  then  filling  the  chambers 
the  i»»t  a  lul^  [»y  the  application  of  heat  to  with  an  inert  gas  at  a  pressure  sufficiently  high  125 
so  nin.b  r,i°r  °r  loe  l!.,be*  autl  ‘ho  beat  can  bo  to  cause  tbe  disappearance  of  the  blae  halo 
pa*  !iL  •:  .as,to  set  frtH3  ‘he  exact  quantity  of  from  tbe  positive  clamp  of  tbe  filament,  and 

11  nir^»!*  ’i1 10  *lna,,‘*‘y  regulatctl  with  then  hermetically  sealing  tbe  chambers  by  a 

tnimwi  *  u.n‘  e*ac‘n**a  which  cannot  bo  ob*  fusion  of  tbe  glass  while  tbe  filaments  are  in* 

2  mined  with  a  stop-cock.  candescent,  substantially  as  set  forth.  130 
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SPECIFICATION  forming  part  of  Letter*  Patent  No.  274,206,  dated  Natch  10,  1883. 
artUciLa  «1~I  a>(M  u.  no. 

Jt  TWXZi.  .C-  I  from  the  dough  and  nra  dried,  after  which  they  « 

ten!  V  fC-  Vl  ^U°M  r8\n*i  ^DI80Jf*  I  an*  carbonized  br  heat  nailer  strain  anil  press* 


ami  tlio  diaphragm,  substantially  ns  set  forth. 

C.  In.as|>eaking-tcloplionc,  tlio  combination, 
with  the  diaphragm  nm!  tension-regulator,  of 
two  rigid  plates  or  surfaces,  ono  at  each  side 
of  the  tension-regulator,  and  an  ndjasting  de¬ 
vice  to  regulate  the  initial  pressure  upon  the 
tension-regulator  and  against  the  diaphragm, 
substantially  as  set  forth. 


J^ncd  by  me  Ibis  30th  day  of  March,  A. 

THOMAS  A.  EDISON 

Witnesses: 

Oeo.  T.  Pcjcekey, 

Harold  Serbell. 


T-  A.  EDISON. 

No.  276,813. 

Patonted  Apr.  10, 1883, 


s®-  cM~crt~\ — 7 


CX  CL.  &cLlocn 


fr* 


United  States  Patent  Office. 
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INCANDESCING  ELECTRIC  LAMP. 

SPECIFICATION  forming;  put  of  Letter*  Patent  No.  378,613,  dated  April  10,  1883. 


To  all  irhom  it  man  concern  : 

lie  it  known  that  I,  Thomas  A.  Kdiso.n,  of 
Menlo  I’.uk,  in  the  county  of  Middlesex  anil 
State  of  New  Jersey,  have  invented  a  new  and 
t  useful  Improvement  in  Incandescing  Electric 
Lamp*.  (Case  397 ;)  and  I  do  hereby  declare 
that  the  following  ia  a  full  and  exact  descrip¬ 
tion  of  the  same,  referenco  being  had  to  the 
accompanying  drawings,  and  to  the  letter*  or 
to  reference  marked  thereon. 

In  my  Patent  No.  218,410  is  described  an 
incandescing  electric  lamp  having  crystals  of 
naphthaline  or  other  similar  carbon  compound 
placed  in  the  globe  for  continuously  snpply- 
15  ingnnd  repairing  tbo  waste  of  the  more  de¬ 
fective  spots  of  tbo  carbon  filament.  When 
the  carbon  is  deposited,  however,  the  hydro¬ 
gen  or  other  gas  is  set  free  and  tends  to  Im¬ 
pair  the  stability  of  the  vneaum. 

10  The  object,  therefore,  that  I  bnvc  in  view  is 
to  provide  means  for  repairing  continuously 
the  waste  of  the  carbon  filament  daring  the  lire 
of  the  lamp,  and  at  the  same  time  to  m"'-'*!- 
thc  stability  of  tbo  vacuum.  This  1 
15  plisb  by  providing  the  same  lamp  with  tetra- 
chloride  or  other  chloride  of  carbon,  or  prefer¬ 
ably  with  a  mixture  thereof,  with  naphthaline 
crystals  or  other  similar  compound  of  carbon 
volutilizable  at  low  heat,  and  with  0  gas-nb- 
30  sorbing  heat.  Tbo  mixture  Is  decomposed 
into  carbon  nud  hydrochloric-acid  gas,  tbo 
carbon  being  deposited  in  tbe  form  of  bard 
carbon  on  the  derectivo  spots  or  tbo  carbon 
filament,  and  the  hydrochloric -acid  gas  set 
35  free  being  absorbed  by  the  gas  absorbing  ma¬ 
terial,  which  is  preferably  charcoal,  as  snch 
substance  is  capable  of  readily  absorbing  very 
many  times  its  own  bulk  or  tbo  gas  named 
without  materially  detracting  from  ita  capacity 
40  for  the  absorption  of  other  gases,  and  will 
therefore  tako  up,  In  addition  to  tbo  bydro- 
cldoric-ncid  gas,  all  tho  hydrogen  or  other  gas 
which  may  exude  from  tho  carbon  or  the 
clamps  when  they  nro  heated.  Tbo  crystals 
45  of  chloride  of  carbon,  ora  mixture  thereof  with 
naphthaline,  nre  preferably  inclosed  in  a  smut 
spherical  vessel  of  glass,  perforated  to  permit 
the  escapo  of  tbo  vapors  therefrom,  and  se¬ 
cured  by  fusion  or  by  a  cement  to  tho  Insitl 
50  of  tho  lamp,  or  they  may  be  contained  by  _ 
tube  projecting  from  the  globe.  The  gas-ab- 


|  sorbing  material  is,  ns  stated,  preferably  of 
charcoal,  (n  dense  cocoa-ant  ebarcoal  being 
best  for  tbe  purpose,)  and  is-placed  in  a  tube 
1  closed  at  its  onter  end  and  connected  at  its  5; 
Inner  end  with  tbo  lower  part  of  the  lamp- 
globe.  This  tnbe  is  heated  to  a  high  tempera- 
atnre  when  the  lamp  ia  exhausted,  so  as  to 
drive  tbo  air  ont  of  the  charcoal,  and  after  the 
I  lamp  is  scaled  the  tobe  Is  bent  down  and  in-  60 
closed  partly  or  wholly  by  the  molded  base 
I  or  collar  of  tbe  lamp. 

It  Is  evident  that  this  process  of  decompos¬ 
ing  tbe  vapor  ora  material  containing  carbon 
I  by  tbe  heat  of  tho  incandescing  carbon  fila-  65 
inent  of  an  electric  lamp  in  tho  presence  of  a 
—  absorbing  material  could  be  used  for  boild- 
,  op  and  equalising  tbe  resistance  of  aneb 
filaments.  ... 

The  foregoing  will  be  better  understood  70 
from  the  drawing,  in  which  the  lamp  is  rep¬ 
resented  in  vertical  section.  .  ,  , 

A  Is  the  globe  of  tbe  lamp,  exhausted  and 
sealed  off  at  o. 

B  is  tbo  molded  base  of  the  same.  7a 

C  is  the  carboa  filament  within  A, connected 

I  by  leading-ln  wires  passing  through  ami  sealed 

Into  the  glass,  with  terminals  on  the  base  B. 

'  D  is  the  chloride  of  carbon,  or  mixture  of 
that  substance  with  naphthaline,  inclosed  in  80 
glass  vessel  A,  secured  by  fusion  to  some  point 
on  tbe  inside  of  the  lamp. 

E  is  tbe  charcoal,  inclosed  ia  tube  c,  bnried 

I  iniTmy  Patent  No.  248, 42S 1  have  described  85 
a  method  of  removing  the  gases  occluded [  in 
tbeincandescing  conductor, consisting  inher¬ 
ing  the  conductor  in  a  high  vacuum  n  be 
'  presence  of  a  material  which  will  absorb  the 
cases  eliminated  from  such  conductor,  and  I  90 
do  not  claim  such  invention  herein. 

lTThevridiln-described  process  °f  tepairiug 
the  waste  of  or  building  up  the  inMndesdng  . 
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SPECIFICATION  forming  put  of  Letter.  Patent  No.  870,233,  dated  April  21,  1 


To  all  irh'im  it  may  caorrru :  j 

lie  it  known  that  I,  Thomas  A.  Entsos,  of 
Menlo  l'.irk,  in  the  county  nr  Middlesex  ami 
State  of  New  Jersey,  have  invented  a  new 
ami  u-ful  Improvement  in  Means  for  Ojierat- 
ing  Electrical  t irnerntur*,  (Case  No.  BUS,)  of 
•Iricb  tin-  following  is  a  specillcation. 

All  attempts  wliicli  have  hitherto  been  marie 
to  produce  electricity  for  Illuminating  and 
other  (mrpo.es  try  employing  engines  actuated 
liycxplii-iiwn  of  gas  to  drive  the  rotatingarma- 
lutes  of  elertrie.il  generators  have  been  prac¬ 
tically  ititMtrcessfnl,  for  the  reason  that  wlrcn 
lire  cxpto'ion  occurs  Hie  s|>ced  of  tire  engine, 
and  corr-nipiciitly  that  of  the  armature  re¬ 
volver!  thereby,  is  ittcreasctl,  causing  an  in- 
en-a«e  itt  the  current  generated,  while  between 
the  exphi.ions  the  s(>cerl  gradually  declines 
and  the  mrri-til  is  diminished.  This  variation 
in  ciirteirt  of  eoutse  produces  improper  effects 
in  the  translating  devices  supplied  from  the 
generator:  andthisls especially  the  case  when 
the  current  i-  employed  fur  Incandescent  elec¬ 
tric  lamp.,  the  variations  of  current  causing 
constant  variations  in  the  brilliancy  of  tbo 


employ  gas  engines  in  operating  electric  gen-  j 
crators  which  supply  current  to  electric  lamps, 
electro  motors,  or  other  translating  devices; 
an'd  to  this  end  uiy  invention  consists  in  em¬ 
ploying,  in  connection  with  a  gas-engine  and 
tho  generator  or  generators  driven  thereby, 
means  operated  automatically  liy  the  move¬ 
ment  of  the  apparatus,  to  comi>eiisatc  for  the 
increase  of  spied  by  reducing  the  proportion 
of  tin-  entire  current  generated,  which  is  trans¬ 
mitted  to  the  translating  devices,  such  means 
being  eaused  to  operate  at  the  moment  when 
tho  increase  of  K(*-ed  commences,  so  that  prac¬ 
tically  the  same  current  is  supplied  to  tho 
translatingdevicc-s  as  before. 

I  prefer  to  employ  my  invention  in  connec¬ 
tion  with  a  multiple-arc  Bystem  of  lighting  by 


an  external  source,  is  connected  preferably  by 
a  belt  with  the  shaft  of  the  gas  engine. 

Lamps  or  other  translating  devices  are 
placed  in  mnllipte  arc  across  main  conductors  55 
lending  from  the  machine. 

Where  the  “Otto"  or  other  gas-engine  is 
used,  in  which  an  explosion  occurs  at  every 
second  revolution  of  the  fly-whecl.a  cam  or  ec¬ 
centric  is  placed  on  tho  shaft  which  operates  6a 
the  valves,  which  shaft  revolves  with  one-half 
the  speed  of  the  mala  shaft,  so  that  tho  ex¬ 
plosion  occurs  once  daring  each  of  its  revolu¬ 
tions.  This  cam  or  eccentric  works  an  arm 
whoso  movement  causes  a  decrease  in  the  pro-  65 
portion  of  the  carrent  generated,  which  is  sup¬ 
plied  to  the  translating  devices  at  the  moment 
of  the  explosion.  Such  diminution  may  be  ac¬ 
complished  by  throwing  resistance  into  the 
main  circuit;  bot  it  is  preferable  to  diminish  jo 
the  pro|iortion  or  carrent  in  tho  translating 
devices  by  closing  other  mnltipic  arc  circuits, 
(through  suitable  resistance, Jnmlllius  prorid¬ 
ing  new  paths  for  tbo  current.  A  number  or 
sneb  ninltiple-nrc  circuits,  all  of  tho  same  re-  75 
sistance,  may  bo  simultaneously  thrown  into 
circuit  ns  soon  ns  tho  increase  or  sjicwl  oc¬ 
curs;  but  in  a  gas  cngino  the  sliced  gradually 
increases  after  tho  explosion  up  to  a  certain 

point, and  then  gradanllydeclines.  Thereforel  80 

prefer  to  closo  a  circuit  of  high  resistance  at 

cewiviiy  clow  cfrcn^uof  gradually-decreasing 

resistance  in  the  proiwr  proportion  until  ue 
maximum  speed  is  reached,  when  the  iMtst- 
anccs  are  Gradually  increased  as  the  spccu  . 
runs  down.  To  accomplish  this il  prefer  Urem- 
plov  ns  resistances  a  number  of  inctmlcsciue 
electric  lamps.  One  terminal  of  tho  multiple- 

'  are  cirenitfrom  tho  main  line  is  connected  with  90 

i  centric^wUne'the’other  rerm^divfdod°£ 
a  namber  of  branches,  each  miming  to  a  co 


is  maintained,  substantially  aa 


|  electric  generator  driven  thereby,  a 
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nbinec!  contact  ami  comlnctirity  14th  clay  of  November,  1SS2. 

forth".  '"e  maln  Cl,rTCnr’  TriOS.  A.  EDISON. 

nt  collector  made  of  German  nil*  Witnesses: 
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MANITFACTURE  OF  INCANDESCING  ELECTRIC  LAMPS. 

No.  278,415.  Patented  May  29, 1883. 


ATTEST: 

€ x 


S'J  INVENTOR: 

x£-,  X&/ V  ^ 


United  States  Patent  Office* 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

MANUFACTURE  OF  INCANDESCING  ELECTRIC  LAMPS. 

SPECIFICATION  forming  port  of  Letter*  Patent  No.  878,416,  dated  May  89,  1883. 
Applkallaa  81td  Jiasafy  C,  1ML  (Xaaedri.i 


To  all  tckom  if 


i  inclosing-globe,  and  a  the 


(Ho  Model.)  ■« 

T.  A.  EDISON. 

MAHOFAOTOBE  OF  INCANDESCING  ELECTBIO  LAMPS. 

No.  278,416.  Patented  May  29,1883. 


WITNESSES: 

d>.  /-§ .  o A/Lo+h 


INVENTOB: 

ATTOBHEY 


United  States  Patent  Office. 

TBOMAS  A.  EDISON,  OF  MENU)  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

DESIGN  FOR  INCANDESCING  ELECTRIC  LAMP. 

SPECIFICATION  formbi*  put  of  Dwt^n  No.  13,0*0,  d»Ud  Kay  SO,  1883. 


To  all  tckom  It  May  concern:  are  bent  out  so  as  to  diverge 

Ilo  it  known  that  I,  Tiioxas  A.  Edison,  of  and  form  tire  abapo 
Menlo  Park,  in  the  eonnly  or  Mhldloaex  and  B,  wblcb  incloses  thl 
Slalo  of  New  Jersey,  bare  invented  a  new  and  a  abapo  wboao  aeeti 
original  Design  for  Incandescing  Electric  said  conductor,  it  being 
tamps,  (Cose  No.  W5,l  of  which  tbe  following  where  tbe  supporting  ' 
is  a  s|>eci  11  cation.  flaring  outwardly  I 

The  object  I  bare  in  view  In  producing  this  lion,  c,  Is  formed  at 


iloy  also  in  connection  2.  In  an  electric  lamp,  the  incandeacingcoi 
iocloaing  globe  of  sub-  ductor,  shaped  substantially  as  shown,  io  con 
bloation  with  an  inclosing-globe  sobstantiall 
(rated  in  tbe  aonexed  of  tbe  form  shown  and  described, 
rets  in  elevation  an  in-  This  spedfleation signed  and  witnessed  tb 


slantially  similar  form. 

My  invention  Is  Illustrated  in  tbe  annexed 
drawing,  which  represents  in  elevation  an  in- 


|i  formed  according  to  13tb  day  of  February,  1883.  _ 

THOa  A.  EDISON. 

>n  filaments,  A  and  A',  Witnesses: 

ether  electrically  at  a.  H.W.Sm.T, 

as  shown,  and  too  two  Edwabd  H.  Ptatt. 


(So  Model.) 


T.  A.  EDISON. 

SYSTEM  OF  ELECTRICAL  DI8TRIB0T10H. 


ATTEST.  INVENTOR. 


United  States  Patent  Office 


SYSTEM  OF  ELECTRICAL  DISTRIBUTION. 


SPECIFICATION  forming  port  of  letter*  P»tent  No.  280,787,  dated  July  3, 


To  ail  whom  it  may  concern: 

IV-  it  known  that  1,  Thomas  A.  Edison,  of 

Menlo  l*nrk,  in  the  county  of  Middlesex  and 
-<tato  of  New  .Icrsov.  have  invented  a  new  anu 
t  useful  Improvement  in  Systems  of  Klcctriral 
5  Distribution,  (Case  Xo.  .114,)  or  which  the  fol¬ 
lowing  fat  a  slH-cl (lent ion.  '  - 

In  tnv  system  of  electrical  distribution  I 
employ  at  a  central  station  several  dynamo- 
-o  eled  ric  machines  for  generating  current,  which 
is  then  convoyed  by  fcedlng-condndora  to  the 
rnrvuits  which  contnin  the translating  devices 

°  My  invention  relates  to  the  arrangement  or 
-5  the  "various  devices  and  nnpara  us  at  such 
central  stations,  having  for  its  objed,  I'rind- 
irallv,  the  maintaining  of  a  constant  elcctro- 
luotive  force  throughout  the  system,  and  aLso 
to  promote  the  general  efficiency  and  economy 
»  ofthe^yrfenn  ^  my  invcn,ilra  I  coimcct  the 
two  or  more  generators  employed  In  multiple 
arc  from  the  same  main  conductors,  cadi  ar¬ 
mature  and  each  Held  •  magnet  Iwing  in  its 
55  own  separate  multiple  arc  circuit.  In  «>n- 
5  section  with  each  machine  I  preferably  cra- 

ploya  singlo  circuit-controller  of  such  form 

that  it  will  break  both  the  Held  and  the  ar¬ 
mature  circuit  by  the  same  niovehient,  and 
50  the  latter  somewhat  in  ndvanccof  the  former, 
for  if  the  field-circuit  were  brokenbetoroho 
armature-circuit,  the  main  conductor*  would 
l>e  short-circuited  and  tho  nnrmturc  burned 

» skssjssssgssggj' 

resistance  of  suitable  construction.  Tholccu 

ing-condudors,  wliidi  convey  the  current 

40  tlio  incandescent cledric lamps  or ot^rtranS- 

lating  devices  of  the  system,  aro  conncded 

in  multiple  arc  to  tho  main  conductors,  ha« 
feeding-circuit  contains  an  adjudableredst- 
ance,  and  may  be  provided  with  a  suitable 
45  circuit-controller.  Within  t’10. 

provided, also, alargonunrbcrofdectrietap^ 

which  i\n  thrown  into  circuitwhencvcr.au 
additional  generator  is  connected  to  tho 
condudora  to  compensate  for  8”*““  ’on 
50  in  the  translating  devices  without  the  sta  , 


I  in  order  to  prevent  such  a  sadden  accession  of 
current  in  tliedistrict  as  cannot  bereadily  rom- 
ponsated  for  by  the  ficld-reststanccs.  This  is 
accomplished  as  follows:  When  the  generator 
Is  to  lie  connected,  instead  of  conncdrng  Its  55 
armature  at  once  to  the  main  condudots,  it 
is  conned  ed  with  other  condudots,  from  whidi 
multiple-are  conned  ions  are  made  to  tne 
lamps  within  Ure  station,  whhdrnro  roramonly 
termed  “  testing-lamps.”  60 

. 

dndors  is  then  also  dosed,  which  ma 

^eX^ngfn 

change 

■ 

"g 

,  in  circuit*  ,Ancj -,»<*  0f  the  proper 
chine  contains  ®  t^c  annaturc.  Eadi 


Around  each  tu^lnrPm^.,  ^mit  which  l 
“mention  is  illustrated  in  the  aeeompa-  .00 


United  States  Patent  Office; 


REGULATOR  FOR  DYNAMO-ELECTRIC  MACHINES. 


Wit  In  .‘•lack™,  wlira  tin-  spring  presses  tlie  50 
itusux.  »f  arm  in  the  opposile  direction  from  lieforc,  no 
lli-M’x  ami  a-  In  plan-  resistance  in  the  field.  the  genera- 
a  m  u  ami  linn  nf  inm-nt  tiring  Huh  regulated  accord- 
fir  llyna-  ing  lo  I  lie  rii|iiii\iucnt»  nf  the  system. 

.  •■if  which  My  invention  is  illustrated  in  thcaccompn-  55 
living  drawing,  which  isajiartly  diagrammatic 
n  produce  view  nf  a  dynamo  electric  machine,  with  the 
■111.1I iiailly  accompanying  circuits  anil  rvgulatiug  nppa- 
a  ilvnaiim  rain-. 

l  ing  trails-  A  is  the  fieldmaglirt’.  anil  II  the  armature,  60 
le  are.  ae-  revolted  liy  lu-lt  l\  as  indicated  liy  the  ar- 
,-r  nf  Mii  h  rows.  From  the  eiiiumutalor-biushes  of  the 
•  'iiiaeliine.  inaeliiiie  extend  main  rnndnctors  1  2  in  multi- 
v  ice.  have  pip-arc  circuits,  fnmi  which  are  placed  lamp*, 
•ner'V.  op.  motors,  nr  other  translating  devices,  <1  n.  65 
it  Itnuiii".  T11  any  suitable  support,  k,  is  pivoted  an  ami, 

f  traii-lat’  e.  11111x1112  a  wheel,  it.  ami  a  contact-point,  r. 
i-tim  nt  nf  A  ln-avv  spring.  /.  tends  to  press  the  wheel  it 
I, .ration  Ilf  etnselv  against  the  licit  C.  The  Jioiiit  t  is  ar- 
I  ili.  away  ranged  to  make  contact  with  the  contact*  of  70 
I  invention  an  adjustable  resistance.  17.  placed  in  the  mul- 
ni-  in  tin-  tiple  nre  circuit  2  4,  which  includes  the  Held- 
set  iii  up-  magnet  coils  of  the  macliine.  As  nhove  ex- 
oiH-r.it  inn  plained,  the  tightening  of  tile  Iielt  C,  caused 
•ratdv  smli  hv  an  Increase  in  the  numlierof  translating  75 
til.’  'resist-  devices  in  circuit,  presses  down  the  arm  rand 
cuts  out  a  part  of  the  nsistancc  3  from  tlie 


■  emt  „f  1.  The  combination,  with  a  dynamo  or  niag- 
I  miitits  in  to  electric  machine  mid  translating  devices 
l  i’imdt  arranged  iiinmltiplenn’.of  mechanical  means  85 
urliiihsl 


dt  -oiiidicil  with  1*/ The  combination,  with  a  dynamo  or mag-  go 

, |„.  in  to  electric  machine,  1111  adjustable  resistance 

! ,  d  eon-  ill  tlie  field  eirauit  thereof,  and  transIaUngdc- 
l.v  tin-  lu  ll  i  -  vices  arranged  in  multiple  are,  of  mechanical 
lu.  lu-  means  operated  directly  by  variations  in  the 

.  ..m  !., -1ms  the  load  or  pull  u, urn.  the  ^.naturo  lor^^  9a 


T.  A.  EDISON. 

ELECTRICAL  GENERATOR. 

No.  281,351.  Patented  July  17,  1883 
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ELECTRICAL  GENERATOR. 


>f  Letters  Patent  No.  281,351,  dated  July  17,  1883. 


St  u  JiTM-y.  haw  in v<*ut«*il  a  u 
i|>r>*vviiM'iit  in  Kiwi  rh-.il  tiriu: 


Jit  mill  nuMriH  i  imi  of  I'lrctricnl  p*m*nitoi 
1  Miitahh?  for  it? 

inlitiiioii.  ulirrvin  a  omtintious  anil  rol 
ut  in  iiiitiiitutii«*t|  on  tin*  mains  i 

•fieri*  •ration’*  MltiTi'tu’nor  mwvKrwnitoj 
•  iu|*l<*vnl.  fiviliit’'  xp:trat*ly  into  the  sam 
wit.  i*or  Mirli  a  plant  I  pmvitli*  M*paml 


INVENTOR' 


-  lNr*.-.-,,i-d  I  ,v  this  roust  ruction  over  the  use  of 
a  large  low  s|i<isl;ui<l  liiwjircssnrc  engine  for 
riimiiii^  all  ,,f  the  machines  Mug  of  vital  im- 1 
portann-  in  a  general  system  of  elect riral  ilLs- 
■i  Irilmtion.  There  is "n-.iter  economy  in  running 
generators  liv  separate  hit'll  •  sjievd  engines, 
situs*  tin*  uumiIht  of  engims  in  oiiemtiun  ran 
l«*  changed  as  rtsjuirvd  l,y  the  vrork  to  tic 
ilone  or  the  mimtier  of  translating  devices  in  J 
3°  fin  nit.  To  jj,-t  a  certain  sjnssl  with  a  large  j 
tow-spisst  entitle  a  ilelinite  Isiiler- pressure  has 
tots*  maintained.  no  matter  how  small  the  loail 
"I""1  tlie  engine  may  In*;  lienee  there  is  a 
jtnut  loss  of  (tower  when  the  loail  Ls  small, 
33  which  loss  increases  largely  as  the  loarl  Ls  tie- 
errasst  Mow  the  (mint  of  greatest  ceotioiny. 
« ith  the  large  low  speed  engine,  when  the 

taut  tutor  in  the  work  of  the  engine,  ami  the 
to  economy  js  greatly  lessentsl.  These  difflcul- 
tits  an*  not  met  with  when  separate  high- 
Sptssl  engines  are  used,  situs!  tlie  engines  ran 
ue  thrown  out  of  ojieration  us  tlie  load  de- 
enaos,  and  the  engints  led  running  tieworkfsl 
«  *"h  K«od  ceotioiny.  The  Imilers  (of  which 
ttu-iv  would  tic  a  tmmlH'r,  preferably  thesamc 
numlicr  as  the  engines)  ran  lie  thrown  out  of 
operation,  and  lienee  the  tiollent  can  also  lie 
'forked  in  It,,.  „„„i-  nn,,l,n„,t~t  Willi 


etpial  power  would  have  to  Ik*  provided  for 
operating  (lie  inaehinisin  case  the  first  engine 
should  hrrak  down  or  had  to  Ik*  stopped  for 
rv|ialnt,  cleaning,  or  for  other  purposes.  This 
makes  it  necessary  to  Imre  thmlilc  tlie  engine 
rapacity  retpiired  for  running  the  machines, 
making  tlie  investment  for ettgims  larger tlutn 
when  sejiarate  engims  are  used,  sinre  with  the 
i  sejiarate  engines  I  Imvc  found  tliat  one  extra 
1  or  spare  engine  in  every  six  is  sufficient,  mak¬ 
ing  tlie  reserve  rajiaeity  only  one-sixth  the  en¬ 
tire  rajmeity,  and  tliLs  projiortion  might  tie 
stilt  further’ redurcsL  In  addition,  with  the 
large  engine,  the  breaking  down  of  such  engine 
i  would  cause  the  total  extinguishing  of  Uic 

■  lamps  for  a  time  until  thereservecnginoeonld 

■  Ik  started;  hut  with  a  mimlicr  of  sejiarate  cn- 
i  gines,  when  one  engine  breaks  down,  the  load 

■  Ls  token  hy  the  other  engines,  and  the  lamjw 

;  are  not  extinguished,  tint  only  a  momenhuy  ;o 
‘  drop  in  the  randle-jwwcr  occurs,  which  is  ia- 

■  stantlyeorm-ted  liytlie  regulation  of  the  gen¬ 
erators  in  the  manucr  hereinafter stated.  The 
wear  ujion  the  sejianitc  engines  is  also  lcss, 

:  since  they  will  Ik  thrown  out  of  operation  a 
mueli  greater  jirojiortion  of  tlie  time  than  the 
i  large  engine.  A  most  important  commercial 

I  menTforrt^'edntefcu-a ccntral-stntiqnplant, 

*  it  being  jiossiblc  to  place  the  sejiarate  engines 
i  with  the  small  reserve  power  m  much  less 
1  space  titan  Ls  reunired  hy  tho  twolarge  rngines, 
i  with  the  necessary  slianiug,  betting,  dutches, 

'^Tlie  dynamo  or  magneto  electric  machines 
and  steam-engines  are  made  of  ,lll?s“P®“; 
i  parity,  and  each  dynamo  or  magneto  cleric 
.  machine  Ls  monnted ujion itho  rarno la^or 

■  lied  with  a  steam-engine.  This  base  te  prefer 
.  nhlv  made  of  cast-iron  formed  in  convenient 
.  sections  bolted  or  oUierwLse  sniwhly  swnrtrl 

;  common  to  both tBccnginenndd^mu  The 


United  States  Patent  Office. 


THOMAS  A.  EDISON.  OK  MENLO  PARK,  NEW  JERSEY. 

MAGNETO-ELECTRIC  SIGNALING  APPARATUS. 

SPECIFICATION  forming  part  of  Utters  Patent  No.  28?, 387,  dated  July  31,  1883. 


o  all  whom  it  man  concern : 


I  of  this  arrangement,  however,  the  shnnt  ma 


It  1*  hereby  certillcd  that  in  Utter*  Patent  So.  28J,SS7,  gtantwl  July  31,  1883,  t 

Tli.-ua*  A.  Kdiso . .  Menlo  Park.  New  Jenny,  for  un  improvement  in  “Maguctc 

Khvtrie  Signaling  Apparatus,"  an  error  apjiears  requiring  correction  as  follows:  i 
line  !<l.  page  J,  «.f  the  printed  specification,  the  following  words  should  have  bee 
in-rte.1  after  the  wool  "generator*  fond  causing  the  coil*  of  the  generator;*  and  tha 
the  •qierilleatinn  should  lie  read  with  this  correction  therein  to  make  it  confonn  witl 
the  morris  of  the  ease  in  tin1  Patent  Office, 
signed,  countersigned,  and  scaled  lids  1  Ith  day  of  August,  A.  D.  1883. 

[seal.]  M.  L.  JOSLYN', 

Acting  Secretary  of  Otc  Intcrioi 

t'mintersigntsl: 

E.  M.  Mauiim:, 

Commin.ii.nrr  of  I'atruU. 


i  of  the  lii 


lie.  The  gen- 
rally  into  and 
providing  means,  in  connee- 
rnerator,  which  shall,  inline- 
1  o|H-ratiuu  of  the  generator, 


r.  (the  g 


vhich 


in  the  nnnexed  drawings,  Figure  I  is  a  new, 
partly  diagrammatic,  of  apparatus  embodying 
niv  invention;  and  Fig.  a  similar  view  of  n 
modification  of  the  same. 

1  1  represent  the  main  line,  E  E  being  the 
earth  or  ground  connections.  The  squares  A 


A'  represent  telephones,  and  B  It  are  the  elec- 
trirallv-operated  belLs  which  produce  the  sig¬ 
nals.  These  signal-bells  are  arranged  in  se¬ 
ries  in  the  main  line,  as  shown. 

In  Fig.  1,  C  C  are  electro-magnets  in  senes 
in  the  main  line.  The  magnet  C  has  a  perma¬ 
nent  magnet.  M,  or  series  thereof,  attached  to 


It  is  hereby  ■■.•rtiti.il  that  in  Letter*  Patent  No.  2S:!^B7,  granted  July  31,1883,  to 
Thomas  A.  K.ti-on,  >.f  Menlo  Park.  New  Jersey,  for  an  improvement  in  “Magneto- 
111, •.trie  Signaling  Apparatus,"  tut  error  appears  rcqnirin'g  correction  as  follows:  in 
line  PI,  page  2,  of  the  printed  »|Hi'illeation,  the  following  words  should  have  been 
iu-ert.il  after  the  word  “generator,"  ;*nnd  causing  the  coils  ofthe  generator;" and  that 
the  siacillr.itii.il  should  Iw  read  with  this  correction  therein  to  make  it  conform  with 
the  nvords  of  the  rase  in  the  Patent  Office. 

Signed,  eountersign.il,  mid  sealed  thU  Htb  tiny  of  August,  A.  D.  1S33. 

[skai-J  M.LJOSIA-N, 

Acting  Sccrrtary  of  the  Interior. 

K.  M.  Mauiu.k, 

Cutn  in  tiw  inner  of  Potent*. 


T.  A.  EDISON. 

MAGNETO  ELECTRIC  SIGNALING  APPARATD8. 

>287.  Paton'ted  July  31. 


1*11 

y 

_ £ 

* 

J 

WITNESSES: 

m 

INVENTOR: 


United  States  Patent  Office. 


MAGNETO-ELECTRIC  SIGNALING  APPARATUS. 


if  Letter.  Patent  No.  282,287,  dated  July  31,  1 


To  nil  whom  it  mmj  concern:  of  this  arrangement,  however,  the  shunt  may 

lie  it  known  that  I.  TlIoM.tH  A.  Ktitsnx,  of  tiedlspenscd  with, and thesamectrcct  produced 
Menlo  p.irk.  in  the  county  of  Middlesex  and  by  closing  the  main  lincand  opening  thegen- 
State  of  New  Jenwy,  have'invetited  a  new  and  orator-circuit  when  t  he  generator  is  not  in  use, 

5  useful  Improvement  iii  Magneto.  Elect  He  Sig-  anti  opcningtliemain  lincand  closing  the  gen-  55 
ruling  Apparatus.  (Caro-  No.  170.)  of  which  crator  cimiit  when  the  generator  is  in  use. 
the  follow  mg  is  a  specification.  It  is  preferable  that  the  generator  and  the 


Iv  invention  relates  to  apparatus  for  traits-  circuit-breaker  employed  should  ho  operated 

_ ting  signals  l.y  electricity  luck  and  forth  Iry  a  continuously-revolving  movement, suita- 

10  utrr  tie-  same  line,  in  which  npjiarnlns  the  hie  devirc*  being  employed  to  convert  this  60 
current  u-sl  for  signaling  is  generated  hv  ilv-  movement  Into  a  vihrating  one  in  case  a  vi- 
name  or  magneto  elect  rie  machines,  my  object  hrnting  eireuit-breaker  is  nsed. 
tiring  to  provide  an  arrangement  of  such  ma-  It  will  he  understood  that  by  the  arnuige- 
chin.s  and  the  alarms  n|M-ratcst  hv  them  so  meat  described  the  dynamo  or  magneto  elec¬ 
ts  that  tie-  alarms  at  t«>th  ends  of  the  line  will  tic  trie  machines  at  both  ends  of  the  line  will  be  65 
operated  -imultaneouslv  hv  the  working  of  the  normally  and  while  at  rest  out  of  circuit.  Ily 
dynamo  or  magnet oehs-t rie  machine  nt  either  the  working  of  either  dynamo  or  magneto 
end  of  tile  line,  and  to  provide  means,  to  Is-  electric  machine  it  will  Im  thrown  automaii- 
twd  in  eniinei-tiiin  witli  eaeli  dviuiino  or  mac-  rally  into  circuit  (the  generator  at  the  other 
M  neloehctrie  mactiine.  rout  rolled  livthe  art  of  end’or  the  line  remaining  ont  of  circuit)  and  70 
upi-ratingthi- machine,  fiiruutoimitirally  throw-  into  series  with  the  alarms  at  both  ends  of  the 
ing  it  into  circuit  when  in  use  and  removing  line,  which  will  be  sounded  simultaneously, 
it  When  the  otM-r.it ion  ceases.  it  Mug  desim-  Upontlieeessationorthcopcrationthegenera- 
bieto  n-move  the  resistanee  of  i-aeh  dynamo  tor  Is  thrown  automatirally  out  of  c  ren  t, 

■S  or  magneto  electric  maeliiiie  from  the  eirenit  leaving  the  apparatus  in  its  norma!  condition,  75 

when  Mii-1,  . . is  not  in  use.  This  is  ac-  really  for  the  operation  of  either  generator. 

romplMii-d  by  arranging  thcdviianio  or  mag-  In  the  annexed  drawings,  Figure  1 

nrti.  electric  machine  at  op|>osite  emb  or  the  imrtlv  diagrammatic  of  apparatim embodying 
limi  in  si-riis  with  the  elii-t rirally. unrated  my  invention:  mid  Fig.  2,  as.m.lar  viewofa 
30  alarms  at  opposite  ends  of  the  line.  Tliegen-  modification  of  the  same.  . 

sss&ss&VESs&h 

35  open  a  shunt  around  wid  gl  ni  rator  (the  gen-  naK  These  signal-bells  arc  arranged  in  sc-  85 

nnniial  roudirioli  immediately-  on  the  ees-  in  the  imvin  line.  The 
to  ^Tlu-  hrrakhio^if'tho'  shiint-eireult  mav  be  im  ra^d  Is’  p°S  with  a\  armature,  90 

j^BSEMafisis  ssstrsasSSsS. 
•g^35.*«rsssis  SsasSsteiESaii : 


1  1  1  represent  the  main  line,  K  E beingtbc 

.  rarth  or  ground  connections  Waarat  A 

triredSv^>erated^*liswldo^  prodaccthe si®- 
unis.  These  signal-bells  arc  arranged  in  sc-  85 

:  riTnC  VoC'arc’c"migne,s  in  scrim 
in  the  main  line.  The  magnet  C  has  a  pa-ma- 

iient  magnet,  M,  or  series  thcrroi;  attached  to 

,  ,  cor^  and  is  provided  with  an  armature,  90 

:  ri  thc^hole  forming  a  magnetojclcdnc  gen- 

■  orator.  current  being  produced  by  the  move- 
«iie  armature  before  the  poles  of  the. 


45  hoi r  wr  ma.v  1h*  provided  for  (bllowiuK  ‘ 

holding  tlie  shunt-circuit  oim-ii  continuously  by  a  crank,  G,  medira  »«o>  j^ng 

faring  the  oiieratioii  of  the  generator.  As  y,  0,1 _  the  shaft  of  a «  r  ™  wjth a 

™eh  a  slmnt  Ls  praetirallv  of  no  resistance,  its  beveled  pointed  teeth,  jw0  whose 

50  the!”' practically  toth.-throwingof  point,  r,  on  he  ^  f  is  attachc<L  Ws  i< 


S“Af?.^th^Utf,toHiefonncr-  The  mag. 

pJ-tl'o  excess  of  current 
m3 SriT5 thc^S?Unre 6*°»ard  it,  the  toll 
:i  5  n  ,0  ,hro,r  'hc  annature 

"£®SaS3ai 

.5 

e£853ss§s 

-S^SmSSSI 

*  -oow  j 

Jaay.!^  i-  >•».  suiii. 

s?s^sn  i 

.it^lpSSS  i 
■sSSSI^SSS*  * 

ssr.as&r?"®.;; : 

BcHcsjf-o3^0,^^  A  ^placed  in  °' 

5»S^^^5R^  iS 

;  “S3“s“«S»w"s 

seribod  with  refe^ci  to  Pi~  "]  " '«  “:nt  tIe-  * 

■  s 

'  u 

Hcd.  as  11,0  ease  may  be,  is  Vn-  j 

65£SS^lS^cfe“  s 

■  sas^Ss^aaa  * 


•W.relauStt,*'  "*  "imilarij^ 
ioll  ing  the  rrsistnnoe<R 

«»1  cult™  "he  Time 

<o?  n^Ton*?hr^iUWn,™ll^^tot 

i  ^^sasxft- 

ssissssss 

fa  Ily  tlijs  nrrangomont  the  derieni  aralS 
of;  jojUtulto.  and  operate  fromTKl'2 

,"f  *l  iji  evident  llrnt  any  dc*iml  oombrri 
•MytowlL  ‘,,Clr  oc^t> I*anyi ng appsm, 
“  able  r»  *Kj,<,rnt  *,lal  in*ifa‘1  °f  oaitwaasdjis 

"•  » «l»tule“d^i|,  m31^dp^drf! 

lie  Mr°rn,Rl1  Moll,m  for  dosing  the  dnsil  i 
>e  any  magnet,  as  desired. 

►  “WS&sr's'aKji 
i  •j&^.’ssss&saz 

I?  nro  1r.nfUACa<.0r"'i10T  lo°  “udl  or  toolitUe prar 
nr?h^  ’be  terminals  of any  circuit,  one  or  nor 

’  ^,d|™  'J.  ,.cilan^  ,le  eonneetioncJ lh 
;>  “*J  >«»  controlled  by  it. 

is  aw?*""  *,lcroln  a  main  eondoclo 
h.  divdi-d  into  two  or  more  sen.*  of  division 
tobSt  ^  C3cJl,  branch  containing  a  Irani 
i  *!*, '*{**’  a*"1  *bo  source  of  energy  not  be 

eSLd  .I'''1'  my  im ““ion  may  bo  applied  h 
change  the  connection  of  a  biWh  fin.  on. 
series  to  another.  It  is  ovident  thatthUar 
™’K'|n(',,t>  *»  tho  same  as  that  in  Kg.  1,  ex 
■  ceptthai  the  comt^nsating. conductor livooi. 
^n^.COn.nt^c,t  between  tho  generator  on. 

generator  U-ing  used  niouo,  or  two  ormore  vitt 
ordinary  senes  or  multiple-arc  connections. 

•"■ssk^w^sks 

any  time  so  small  that  it  can  ho  supplied  hr 
?™n  V\“,on.of  *bc  source  of  energy,  oil  snch 
! cvicra  can  bo  thrown  onto  one 
‘be  district,  Uic  system  becoming  then 
anordruary  multiple-arc  system,  witiithenD- 
K°ne,ra‘°™  out  of  use,  and  tho  com- 

“r:r!iu.osy^ine  onc  of  ,ho  Bain 

fMIrt„«J°cbe  ““'ierstood'  that  nil  patentable 
S”?  r°r "“'  eltysl.own  or  described,  hot  not 
,c?iu> aro  reserved  for  protection  by 
nud  have  boon  or  will  bo  in- 
Whi»^  °{ber  applications  for  patents. 
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•g^issvserr. 

Th<*  obit-ct  I  lnv<»  in  vir.«-  ,v  ,  •  ,  destroying  the  sensitiveness  of  such  galva- 

p!o and  tfluVnl  m^us  for  T  ^rm  ^nr^*  nomc,cr  **  ^unusual  friction  opposing  it* 
to  bk-r*  I •  v  U<r* ?«*  ,  C'  Dl°rcmcnt*  Particular  use  herein  ex- 

r.f  aV  i  nrn  nt  of  u.  t0  “,ia  movc;aent  »  applied  is  Go 

tn«u  •*  w  ill  L  f  T«^lin-  v  S!.  j  u  i’  „.h  lhat  for  ^^ting  the  electro- motive  force  of 
art (<•:!,  r^pondi™ with °.n?  or  »ore  dynamo  or  magneto  electric  ma- 
the  variations  in  Hie  !lertr^mU«V«^  r  cliims;  but  the  movement  may  also  be  applied 
15  the  i  artvilf  and  ».  v°  i  ^  J  (  f  t0  '*arious  «#*«*  uscs-as,  for  instance,  to  the 
l*ri.i!Jv  to  t * ro v i d »•  s imt *  ,notre  **  ftP«at*0B  of  cJoctrical  meters;  bat,  although  65 
sti\ £ '  rvtndfit  In!**  i..!  I’* *“<*  °^"*««are  indaded  in  the  broad  scope 

ilettru  iijotiv..  r  p1*  r  4*’  nutonuilicnlly, thc  of  this  invention,  thev  are  uot  herein  specifi¬ 
er  rln  uM  to  .  i.H  tri! °r  ,»°rL' dynamo  rally  chimed,  such  specific  matter  being  rc- 
»  KLtMVM.  li  V  !  Mtu*i  limI  Part  icularly  served  for  protection  by  other  patents, 

d, I*::?  V  ,s  t,SMl  lo  *ul'V*y  mean.  In  thc  application  of  the  devices  described  70 
arv  ivs  1  .» ...  *5U,,PS  in  multiple  to  the  regulation  of  dynamo  or  magneto  elec* 

,.f  ,n,v  " 1  V.*v  1  L1’  ^'Jployment  trie  machines,  thc  coils  of  thc  galranometer 

uucfm  ti  e  rin^Sf  >1  co  .  *• w“*ch  are  1°*  are  located  in  circuit  from  the  machine.  If 
25  current  ar,.  miiir "  1 1  U,<*  Vannt‘°*i*  °r  wi,0K0  the  machine  is  employed  to  supply  incandes- 
ioaitWi  mu  1  ii  1  Ut  the  moving  devices  cingelcctriclampsarrangedinmulriplearf^the  -s 
fits  an  ,,/!!• Uir  or.  “eedleof  which  car-  galvanometer-coils  are  located  in  a  inuttiple- 


breaking  circuit  at  arc  circuit  with  or  without  extra  resistance,  as 
1  r  j  '  :  <r  1  ,l<s  JT-u  variometer  *  arm  desired,  so  that  such  coils  will  lie  affected  the 
P  vires  which  t-'  I*1?  <joul;lcti<  circuits  to  do*  same  as  any  one  of  the  lamps  by  variations  in 
itci-tiou  *l*  ti°*V^  f .  1  co,,tac*g*u  the  kuh©  the  electro  motive  force  of  the  current,  caused  sc 
from  the*  Citn  •*  HaIva“°mt,t©r-armf  but  awav  either  by  changes  in  the  number  of  translate 
anu.  ^hirh  ronlact  wirti  such  ing  devices  or  in  the  speed  of  the  engine.  The 

andn  .  -  ,»??.-,uuVf  follow  np  the  contact  local  circuit  closed  by  the  galvanometer-arm 
$5  the  entire  ih  n  c,.r.cult,  afiVr  ^h  break  until  may  be  supplied  by  a  galvanic  battciy,  or  be  . 
the  v  iriitii  11 '»  #»011  11  1,1:11  direction  due  to  a  multiple-arc  or  other  ci renit  from  the  con-  85 
The  reverse  m  .  trum  nt  *s  Accomplished.  dnctoresnpplied  by  the  machine,  it  beingonly 
ami  ii  ro.lti  .I  In?V<mtnt  of  l,lt*  Galvanometer-  necessary  that  sufficient  current  should  be  snp- 
the  or, lx  i. ,  r  moyenil',,t  wf  the  contacts  in  plied  to  work  the  magnets.  Theshaft  of  the 
40  hrefiraij'vtv  aire5’llon.  These  contacts  arc  rntehet-wheels  is  provided  with  a  second  arm, 


‘  direction.  These  contacts  ai 


th<Si%I,riI,,tl,K!nr‘:iriu  PIa.vs  Tret-1  y  between  thereon  throws  resistance  into  and  out  of  the 
secnrei  to  si  i!oan,u?rr3'inft  thecontactais  field -circuit  of  the  machine. 

45  ntchet-v  hr  1.  •  iOU  w*'ieh  aro  mounted  two  In  the  accompanying  drawings,  forming  a 
Action**  ^,I‘I  wuhtcH-fb  turned  in  opposite  di*  part  hereof,  Figure  1  is  a  separate  view, partly  95 
*°rk  in  tlu.tM*  nnnature-lcvcn*  diagrammatic,  of  thc  apparatus;  and  Fig.  2,  a 

coils  t,r  .1  /  ,  nof  tnosc ratchet-wheels.  Tlie  view  partly  diagrammatic,  showing  the  ap* 
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crews  section  of  the  blower,  viewed  from  the 
armature  end:  Fig.  8,  an  enlarged  view  of  a 
jmrtioti  of  the  outside  of  the  blower,  showing  55 
mi  niropcmng  with  the  bucket  removed;  and 


11  Hyiiaiiro  Klertric  Ma-  Fig.  «,  »  view  of  the  detached  backet.  ’ 

■  <>r  which  the  fulbiwing  A  is  the  armature.  lttheronimntntorcylin- 
der.  aud  C  the  armature  shaft,  of  a  dynamo  or 
ivcinimi  is  to  inainlniti  magneto  electric  machine.  The  coils  a  n  upon  60 
the  armature  of  a  ilv-  the  armature  are  connected  with  the  coramn- 
e.  t..  prevent  Inviting  laU>r-bnr*bysuilabIeronncctiiigdcvires,pref- 
y  to  kis  p^eooMhe  con-  crablv  as  shown  in  other  applications  made 

I)  is  the  wooden  shell  or  cylinder  of  the  65 
ti-.  to  the  arrangement  Mower.  Its  open  end  rests  closely  upon  the 
urn  to  the  armature  of  endofthearmatnrc,andisprovidedwithnotch- 
to  the  construction  of  n  rs  b,  which  form  openings  through  which  the 
if  for  the  purpose  mentioned.  air  escapes.  Tlie  other  end  of  the  cylinder  is 

. invention  1  employ  a  the  wooden  plate  E,  having  the  aperture  e,  jo 

armature,  and  mounted  which  fils  njion  the  coramntator- cylinder. _ 

■h  blower  is  placed  di-  Tlie  plate  E  Is  seenred  hv  means  of  screws  S' 
lions  M-tu.-on  thearma-  r,  which  enter  certain  of  the  metallic  connect- 
,  so  as  to  inclose  sueh  ing-piccvs  d  d,  some  of  these  pieces  being  e.t- 
r.  how  ever,  over  the  end  tended  out  toward  the  commutator  for  this  75 

•  to  force  air  along  the  pur|iose. 

re.  The  blower  which  Tlie  sides  of  the  blower  cylinder  or  shell  are 

•  of  a  cylinder,  of  wood  provided  with  a  suitable  unmberof  openings, 
terial,  <i]H-n  at  one  end,  r.  Around  sueh  openings  the  plates/are  at- 
•at  its  other  end  of  surh  (ached,  which  are  preferably  of  racial— sueh  So 
on  the  cominutatorcvl-  as  brass— and  on  opposite  sides  of  each  of  said 
of  said  blower  cy  linder  njieniiigs  are  placed  the  grooved  strips  5  g. 

Hid  over  stid  openings  The  projecting  edges  h  A  of  the  bucket  F  are 
•■N  or  fans,  so  that  when  inserted  in  the  grooves  of  the  two  strips  pj, 
si  air  is  caught  hv  slid  aud  the  bucket  is  thus  slid  into  and  held  in  8s 

and  forced  in  di'rcctiv  position  over  the  opening  r.  It  is  evident 
connections  and  oat  n't  that  a  bucket  lunv  lie  placed  with  its  open  end 
bl.  over. cylinder.  .Said  k  in  either  direction,  and  that  thehackcts  may 
■on  tin-  iirmatiirc-evlin-  tic  readily  remuvedaud  reversed,  accordingto 
s  or. slots  are  formed  in  tlie  direction  in  which  tlie  maeliine  is  run.  90 
ir  •-.m  escaiie  through  Whentliearmatiirc is revolved, airis caught 

rfaee  of  (lie  armature.  Inthe  buckets  and  forced  in  through  the  open- 

l.'ide  of  tlie  MowcrcVt-  iiigs  r,  directly  upon  the  connections  and  out 
uni  reversible,  so  that  through  the  notches  6  upon  the  surface  of  the 
mud  to  cateli  the  air  if  armature.  95 

ul ion  of  tlie  armature  The  Mower,  arranged  ns  described,  is  es- 
revere.  . I.  Jieciallv  adapted  for  cooling  tlie  connections 

-t  rated  in  the  annexed  between  the  armature  and  commutator  of  the 
jure  1  is  a  pcreiiective  maeliine,  although  it  is  efficient  also  for  cool- 
mature  with  the  Mower  ingtlie  entire  surface  of  the  armature.  it» 

an  elevation  of  the  end  I  do  not  claim  herein  the  peculiar  construe- 

•blow, rill  longitudinal  tiou  of  the  I, lower,  perse,  as  I  pro] kwo  o  make 
tu.liual  section  of  tlie  Oils  tlie  subject  of  a  separate  application  for 
Hie  armature:  Kig.  4,  a  Letters  Ilitentjand  it  is  to  he  nmlerstoodlhat 
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"l”"i  which  the  principal  part  of 
••'•••W  in  iniiiliirtciw  is  sustained, 
'’I  In  tire  m-t  work  of  main  conduct - 
,1!'  I~*int..  ami  extend  to  a  central 
the  current  for  supplying  the 
•Herat »sl  hv  tiiaehines.with  cadi  of 
cf.-edersareiumreetisl.  Tnokimls 
n  are  required — one  of  the  electro- 
"of  the  generators,  and  one  of  the 
■  of  the  current  to  various  parts  of 
In  lav  Patent  Xo.  ah;,79;|  the 
a  reflation  is  |H-rfnriii(sll.v tliiw- 
ee  into  and  out  of  the  fissiing  cir- 
have  iliscovertsl  that  this  regula- 
etlieiently  |M'rforrmsl  hv  breaking 
tin-  fisstiiio-cireuits.  This  method 
a  is  set  forth  in  my  application  Xo. 
a  in  is  deseriU-d  and  show  n  a  cir- 
ter  for  making  and  tirenking  one 
i  fceding-eire-nit,  and  a  method  of 
sset  forth  hv  the  manipulation  of 


I  vide  each  side  of  each  feeding-circuit  with  a 
circuit-controller,  and  tlms  it  will  lie  seen  not 
I  only  w  ill  the  chances  for  regulation  lie  doubled 
■  with  the  same  number  of  feeding-circuits,  but 
a  great  number  of  variations  can  bo  made  in 
t  the  arrangement  of  the  points  at  which  the 
1  current  will  enter  aud  leave  the  net-work  of 
i  main  conductors,  aud  hence  the  regulation  can 
!m  made  quite  a  perfect  one  with  a  moderate 
miiuberoffecding-circnits.  Attbecentralsta- 
tion  all  the  generators  are  connected  to  a  pair 
of  large  parallel  conductors,  which  extend  to 
that  point  in  the  building  where  the  feeding- 
conductors  are  grotijied  together.  There  the 
conductors  of  tiro  feeding-circuits  are  con¬ 
nected  with  the  two  conductors  from  the  ma¬ 
chines,  each  through  a  suitable  circuit-con¬ 
troller.  This  manner  of  connecting  the  con¬ 
ductors  Is  found  very  convenient  in  practice, 
the  parallel  conductors  being  preferably  ran 
along  the  wall  of  the  room  in  which  the  gen¬ 
erators  are  placed,  past  all  the  generators, 
while  conductors  extend  from  each  generator 
to  them.  Tire  feeding-conductors  may  lie  con¬ 
nected  at  anv  desired  point.  Means  are  pro¬ 
vided  for  indicating  at  the  central  station  the 
electro-motive  force  at  tlieeud  of  each  feeding- 
circuit, where  the  feeding-conductors  are  con¬ 
nected  with  the  net-work  of  main  conductors. 
Kor  this  purposcacircuit  is  run  back  from  the 
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nunty  <if  Middlesex  and 
liavr  invented  a  near  anil 
in  Fieri rical  Distribution 
AT.  i  .if  a  hicli  till*  follow- 


(lit.  SiuTi  a  system  con* 
generator*  situated  at  a 
u  which  feeding-circuits 
tiling  devices  run  to  dif- 
district  supplied,  where 
••  the  positive  and  nega* 
tlicse  living  arranged,  as 
with  all  the  intersecting 
connected  together,  and 
pitive.  The  translating 
a  are  arranged  in  multi- 
-  hading  from  these  main 
fueling  •  circuit  exert*  a 
•r  the  entire  district,  snch 
iiirsc  greatest  at  that  part 
ignoiLs  to  its  terminals, 
me  extent  at  least,  to  the 
erefrom.  I  have  found, 
•iirrvnt  can  In-  regulated 
i  all  parts  of  the  district 
ig  and  disconnecting  the 
nniulier  of  translating  de¬ 
part  of  the  district  dc* 
dent,  the  feeder  running 
sconnected.  mid  the  few 


ition  for  indicating  the  clectro  iuo* 
at  the  terminals  of  the  feeders, 
lalioii  is  lisisl  in  con  lost  ion  with  the 
i  of  the  generators  by  the  adjustable 


The  accompanying  drawing  is  a  diagram  of 
a  system  of  electrical  distribution  provided 
with  means  for  carrying  out  my  invention. 

A  A  nre  dynamo-electric  machines,  each  55 
having  its  field  and  its  armature  connectedin 
multiple  arc  with  the  conductors  P  N,  which' 
are  situated  within  the  central  station.  Tho 
feeding-circuits  p  n  are  connected  in  multiple . 
arc  with  these  conductors,  and  extend  to  va-  60 
rions  points  of  the  district,  where  they  arc 
connected  to  the  intersecting  positive  and 
negative  main  conductors  p'  n ,  which  supply 
the  translatlngdcviccs.  Each  feeding-circuit 
is  provided  with  a  suitable  circuit-controller.  65 
A  convenient  form  is  a  metal  plug,  n,  inserted 
lictwccn  two  metal  plates,  b  i,  to  close  the  cir¬ 
cuit,  and  withdrawn  to  break  tho  circuit  If 
tho  number  of  translating  devices  in  any  part 
of  the  district  increases  to  snch  an  extent  that  ;o 
tho  current  supplied  is  insufficient  for  them, 
llie  feeding-circuits  leading  nearest  to  snch 
point  would  lie  plugged  in,  and  tho  feeding- 
circuits  would  he  broken,  as  less  current  is 
required  nt  the  points  contiguous  totheirtcr-  75' 
niinals.  To  indicate  the  electrical  condition 
at  the  terminals  of  the  feeders,  the  auxiliary 
circuits  p> s’,  ofsmall  wire,  are  ran  back  to  the 
central  station,  where  each  is  connected  with 
an  electro-dynamometer,  D,  and  tlio  regain-  So 
tion  is  performed  in  accordance  with  the  indi¬ 
cations  of  these  instruments. 

The  adjustable  resistances  R  R  in  trie  field- 
circuits  of  the  generators  are  used  to  increase 
and  decrease  the  currents  supplied  through  85 
ail  the  feeders  to  the  entire  district. 

It  is  evident  that  this  method  of  regulation 

could  be  readily  applied  to  my 

ing”  system  in  cases  where  feeding-circuits 

are  employed  in  such  a  system.  9° 

Wliat  I  claim  is— 

ing  the  feeding-circuits,  according  to  the 
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.Menlo  rare,  > 
Stale  of  New  Jen 
•  useful  Improv*" 
Incandescing  1 


V  kov  J  is  provided  for  opening  and 
rfl  closing  Ihilfteo  -ei^njf-  ^  air  is  first 
‘  7hC  SJStoS,"  the  la Imp  globe  »nd  fiamU* 


iK^nd  „ 


of  which  tlic  follow 
Tlic  object  of  my 

carboufilaiuentswl 


cut  in  tb«  Mnnurnctnre 
trie  I-mips,  (Case  No.  ISl,) 
u  n  snccification. 


tiv  invention  is  to  nmo 

.vitieli  form  incandescing-con 
,  uuclors  o.  cicc.ric  lumps  more  durable muse 
l  accomplish  thisl.y  find  exhuus ng  Lc^ 

‘fimSnn” 

'lent  bv  an  electric  current  to  a 
m^du-ric  pressure  >*.*«-* 


closed.  Tins  yi^mnLandthcoiygcncom; 

33232$S£?£ 

phuric acid,  |o  ionns^P^1  wllidl enter? 
^.iT^ccn  nm enter thepump.  Tljocar- 


to  heating,  tin 
Tlic  hydrogen  is 
lion  is  again  hen 

Mtnnve  miy  of  tl 

jiores,  afl 


in  its  jHires,  after  which  the  lamp  is  seme— 

may  employ  any  other  inert  ,  ! 

rum  gas;  lint  hydnige"  “  jjJJ*  [  ,uay  employ 


In  curving  out  my  invciiiion 
pump,  of  which  11  is  the  s«Pl  > 

;  °wxs£.~*  o-s-surs 

u!l£  I.'ntd— uu ^'iTta^tidtLftoSie 

or  other  similar  drying  Jg  .  * 


in  evil 


SS9as*4g 

,  „  ___  reject- 1  lent  u 
cU  and 

res  each  have1  .  sistiiig  , 


msssms 


he  I-as  which  umy  remain  with-  rar  continuing  in  “P0.^  "iln05=t  completely  75 

*  ft«e„  the  lamp  is  sealed  off  gwmbemS  jtay«  o(r  at  x,  and  is 

-S-lSs»=K*r; 
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itmosphere  of  pare  njurog^  forth. 
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SPICIFICATION  forming  part  of  Letter.  P.tcat  No.  287,520,  dated  October  30, 


To  all  whom  it  may  concern: 

lie  it  known  that  I.  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  nml 
State  of  New  Jersey,  have  invented  a  new  nml 
5  useful  Improvement  in  I  iiramlcscing  ( 'undue-t¬ 
ots  for  Electric  Limps,  (Case  Xo.  all,)  of 
which  the  following  is  a  s|iccification. 

Inmyapplieation  Xo.  nuti  (Serial  Xo.  iG,3TS) 
arc  set  forth  various  ways  in  which  the  iiicau- 
io  discing  conductors  of  electric  lamps  may  lie 
removably  attached  to  the  leading-in  wires. 

The  object  of  my  present  invention  Ls  to  so 
form  the  incandescing  filament  that  sfieii  re¬ 
movable-connections  may  lie  readily  made,  and 
15  he  secure  and  durable  and  of  good  electrical 
conductivity.  To  do  this  1  form  small  holes 
in  the  eularged  ends  of  a  filament,  and  then 
elcctroplatesuchends,  preferably  witheop]H-r, 
m  such  manner  that  the  insides  of  the  holes 
20  sill  lie  plated.  Ry  this  means  the  strength  of 
the  ends  is  increased,  the  metal  covering  pre- 
wnting  the  earLm  from  splitting  when  the 
hooks  or  other  connecting  devices  attached  to 
[he  ends  of  the  leading-in  wires  are  placed  in 
|[*c  nolca-  Where  screw-clamps  attached  to 
I  end  in"- in  wires  are  used,  the  screws 
wonlil  lie  passed  through  the  holes,  the  cop¬ 
ier  giving  mechanical  strength  and  electrical 
conductivity  to  the  connection. 

30  In  the  accompanying  drawing,  forming  a 


part  hereof,  a  carbon  filament  embodying  the 
invention  Ls  shown  in  elevation. 

A  Ls  the  flexible  carbon  filament,  having  en¬ 
larged  ends  a  0,  each  provided  with  an  aper¬ 
ture,  b,  such  ends  and  the  interior  walls  of 
such  apertures  being  covered  with  a  coating 
of  electro-deposited  metal.  The  apertures  b 
may  1«  formed  in  any  suitable  manner  cither 
before  or  alter  carbqnixation. 

I  do  not  claim  herein  the  invention  of  pro¬ 
viding  a  carbon  filament  with  plated  ends  or 
enlarged  plated  ends,  since  the  same  is  cov¬ 
ered  by  my  application  Xo.  23,810;  and  it  is  to 
lie  understood  that  nil  patentable  features  o( 
invention  described  orshown  but  not  claimed 
herein  are  reserved  for  protection  by  other 
patents,  and  have  been  or  will  be  included  in 
other  applications  for  patents.  - 

The  incandescing  conductor  of  an  electric 
lamp,  having  apertures  in  its  enlarged  ends, 
such  ends  and  the  interiors  of  such  apertures 
living  electroplated,  substantially  as  and  for 
the  purpose  set  forth.  . ,. . 

'  This  specification  signed  and  witnessed  this 
3d  day  of  Xovcmber,  18S2.  ' 

THOMAS  A.  EDISON. 


Witnesses: 

IL  W.  Skf-ly, 
Edwaku  II.  Hyatt. 
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SPECIFICATION  forming  part  of  Let  tin  Patent  No.  287,621,  dittd  October  30,  1893. 


h  all  whom  it 
Ceil  known  II' 
Menlo  r.trk,  in  tl 
Satcof  New  .lets 


L  Km 


iN.  Of 


Electric  Machines 
Ibc  following  is  a 
He  uhjeet  I  ha 
ditlnwl  ami  incair 


Ulion.  The  e) 

;  bavcalowerchi 
"  circuit,  anil  Lsilesi 


ligiicd  more  cs|Hfi«Uy  for  use 
cldnf-fnrce  magnet  of  the 
rat  in”  translating  lie  vices, 


n  multiple -arc  cir- 
rent  of  lower  tension 
ranslattug  ileviees  in 


inis  aim  1  in-  I.unps  d,„- 

Itiplcarc.  The  object 
aging  to  liear  upon  the 
n  eaeli  side  of  one  ofthe 
ies,  a  secondary  brush, 
to  lie  capable  of  ad- 
y  from  the  main  brash, 
ilier  with  its  fellow  on 
■in  brash.  These  two 
'dill  togetli 


P  jostinrnt  towanlor 
independent  of  or 
the  other  side  of  tl 
tccornlaty  brushes: 
Ideally,  and  from 
35  secondary  eireiiit, 
ceded  with  the  nui 
rommntatorevliml 

Kconilarv  hi  "  ‘ 


is  let] 


rt  of  I 


ofthe  main  hru 


on  that  side  of  the 
farther  apart  the 
il  on  oppositesidcs 


hence  the  tension  c 

iMyingthepnsithi 
Hence  to  the  main 
torrent  in  the  mui 
13  totly  regulated  liv  s 
raanyotliersuitnl.l, 


a  1m:  readily  regulated  lc 
of  such  brushes  with  rei 
riLsh.  Tile  tension  of  tli 


crated  in  the  same  circumferential  direction  on  ji 
liotli  sides  of  the  armature.  It  is  evident  that 
in  this  manner  two  extra  circuits  could  bede- 
rivcil  from  the  same  machine,  instead  of  one, 
a  set  of  secondary  brashes  being  arranged  to 
form  n  circuit  with  each  main  commutator-  5 
brush.  In  that  case  it  will  be  seen  that  tlio 
extra  circuits  themselves  may  lie  regulated 
I  independently  of  each  other  or  together,  anil 
'  mav  have  currents  of  the  same  or  different 
tension.  It  will  also  be  understood  that  one  £ 
seeondarv  brash,  instead  of  two,  could  be  used 
in  connection  with  a  main  brush  to  form  each 
extra  circuit,  which  secondary  brash  would 
be  mounted  for  adjustment  to  and  from  the 
main  brash  forming  the  other  pole  of  the  ex-  ( 
tra  circuit,  and  in  this  manner  almost  any  de¬ 
sired  numberof  extra  circuits  could  be  derived 
from  one  machine,  the  tension  of  the  current 
in  each  depending  upon  the  distance  of  the 
secondary  brash  from  the  mam  brash  with  ; 
which  it  is  connected.  It  is  also  evident  that 
an  extra  circuit  could  lie  formed  by  placing 
two  secondary  brushes  on  opposite  sides  of 
the  commutator- cylinder  at  points  between 
the  main  brushes,  t  he  secondary  brushei  form- 

asrjfijarirsSiflS 

I  ^DwiUbe  understood  that  the  armature  of 

the  machine  isof  the  I’acinotti  orSienic.istytWj 

■  Urn,  nrovided  with  n  continnously-wonna 
liobbinVmtncctcd  at  intervals  witli  theparal- 
,  l"l  l^rf  a  Znuitator,  and  also,  that  the 

I  ^ront tnnous ' hSih’n^U thobnmh« resting 
trating  the  s^ntoO-  hnLbcs 
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To  all  whom  it  may  concern :  I  lion,  anil  lie  attached  to  one  side  only  of  the 

Be  it  known  that  1.  Tin  in  as  A.  Knisox,  of  |  polar  extcmion.4,  or  to  opposite  sides  of  the  55 
Menlo  Park,  in  the  enmity  of  Middlesex  and  same. 

state  of  New  .Irisov,  have  invented  a  new  and  To  obtain  greater  efficiency,  the  polar  ex- 
-  n«efnl  Improvement  in  Ilvnatno  or  Magneto  tensions  I*  >*  are  constructed  with  bevel  snr- 
3  Hcdric  Marliin -s.  it'ase  No.  •bid:')  and  Ido  faces  e,  r  0  as  to  contracttho  fidd-of-forcc  ver- 
hcreby  declare  that  the  following  is  a  full  and  tically  or  horixnntally,  or  in  both  directions.  60 
exact  description  of  the  same,  reference  living  Machines  constructed  in  this  way  have  corre- 
hxd  to  tiieaccoinpanving  drawing,  and  to  the  sponding  advantages  when  used  as  elect riccn- 
10  letters  of  reference  marked  thereon.  ginis  or  motors. 

The  obi  lit  I  have  in  view  is  to  produce  a  I  do  not  claim  herein  the  convergent  pole- 

more  efficient  eond  met  ii . .  the  lield-of  force  pieces,  or  the  pole-pieces  forming  a  cylmdn-  65 

electro  magnet  of  dvnamo  or  magneto  electric  cal  space  in  which  the  armature  revolves,  or 
machines.  si  that  greater  magnetic  force  cm  the  polar  extensions,  each  made  in  one  piece 
is  1.1  produced  than  heretofore  with  the  same  and  provided  with  two  or  more  cor^tlirae 
'  mass  of  iron  and  with  the  same  consumption  inventtons  liemg  claimed  in  mv  applKation 
of  elcetri.-al  energy.  This  I  accomplish  by  No.  71,73*1;  and  it  is  to  lie  understood  that  all  ;o 
employing,  in  connection  with  the  polar  ex-  other  iratcutablc  features  of  nvent ion  iAown 
tensions  of  n  machine,  two  or  mow  pairs  of  or  described,  hut  not  claimed  herein,  are  re- 
mdxt.or  plate  maguet  nins  made  of  Mift_  iron 


» lilt  or  plate  magnet -cr.*  made  of  soft  iron  served  for  protection  uy 
and  wound  separately  with  insulnted  wire,  have  liecn  or  willhc  embodied  in  other  applt-  _ 
through  which  tin-  electric  current  losses.  cations  for  patontH.  o  . 

"-or  magneto  Cedric  ma- 
.•5  pirn-  or  Yoke;  hut'  the  back  piece  or  yoke  chine,  the  ficld-offorec  electromagnet ;  bav- 
may  Is-  a‘ separate  piece  secured  to  the  Hat  ing  two  or  more  l"1”  , 

cons.  The  pairs  of  tat  eons !  icing  separately  provided  with  separate  winding ™  , 
wound,  tiier  inav  ls-en„m-et<sl  in  scries  in  the  lar  «tensions.towhchall  ofsnch  eons  are 
fieid-eireuit  in  'mutt  iph-  are  or  in  multiple  attaelusl,  suhstantiallj  as  set  forth, 
jrseri.s.  This  construction  of  the  fiehl-of-forec  i  In  a  dynamo  or  magneto  c^ric^roa 

clertro  ma^m-l  ^ii»'S^rr;»t«Tiiiaj;m*licMivn"th  chine,  the  field  of-forcc  c tSormore  85 
tluui  the  round  eorT*  wound  M^arukdy.V  iK*edo ^  . 
eons  made  up  of  a  nmnlier  of  Hat  plates  eov-  pairs  of  flat  soft-iron  e  V0gjs0r 

cred  with  a  el.mmon  winding.  In  I-onueetion  windings  ami  ui^etically^pamy  o^ 

35  with  this  const  ruet  ion  of  the  cores,  to  give  still  lack  pieces,  sul  jJnjjneto  electric  raa- 
gnater  eHieiem-y.  the  conrentrating  eonver-  A  M a  #/nwe  efedro-magnet  liav-  90  , 

^.KdllgwnU^^Iwn^UKKl  from  Ing  two 

.Sttfcadtesr’-'”*  «SS3r"s‘  i 

A  is  tlie  revolving  armature,  having  a  eon-  a  or  Mgneto  electric  ma-  95- 

tmuous  iKihliiii  i-onm-ctcd  with  tlm  loro  of  a  f-  I®  a  ion  with  the  armatnre,  of 

cominutator-cvlimh-r,  and  Is-ing  preferatily  it-  clinic,  the  com  •  >  (cnsjon,  the  flat  soft- 

self  of  cylindrical  form,  and  P  X  are  the  polar  therenvergv-n  ^r  ^tei^on^.^ 

«  extensions  of  the  field  electromagnet.  These  iron  magne  '“^lilar ^tensions,  to  which 
polar exteiLsions  have  attached  to  them  two  or  windings  nnU  two  I  sntetantLally  as  set  loo 
more  pairs  of  flat  soft-iron  eons,  II  t\  which  said  cons  are  anaiu  , 
are  separately  wound  with  insulated  wire,  as  forth;  „,;fi,-iinnsi"ncd  and  witnessed  this 
*own  at  o,  ft, ruling  part  of  the  Hold-circuit.  This  spec  * Xl  W* 

50  The  yoke  b.  connecting  each  pair  of  flat  soft-  M  jjl  "f  Junc>  TIiOS.  A.  EDISON. 
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regulator  for  dynamo-electric  machines. 

SPECIFICATION  forming  port  of  Letter.  P.tent  No.  287,624,  d»ted  October  30,  1883. 

Bird  I.  1st  IS.  wil  l 


Jo  all  U'hom  it  I) 
licit  known  Ilia 
Menlo  Park,  in  til 


„  conrrrn  •  I  sistancc.  The  adjusting-arm  is  attached  to  a 

Tllol,  w  V.  Edison,  of  centrally-pivoted  bar,  near  each  end  of  which 
,;>u„lv  of  Middlesex  and  is  placed  an  armature  which  is  attracted  by 
.  _ ...I _ ., _ !  ,.f  the  pair  of  operating  electro-magnets 
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sistance  in  series,  so  to  spent,  ilircetly  in 
sncli  circuit.  We,  however,  prefer  the  mm 
just  described,  for  here  as  fust  as  we  dccrea 
the  resistance,  and  thereby  increase  the  ct 
rent  in  the  circuit,  we  correspondingly  i 
crease  the  current-carrying  capacity  of  tl 
port  ion  of  the  circuits  per  unit  of  length,  wh 


n  n't  v,  and  State  of  New 
certain  new  mid  useful 
ilators  fur  Systems  of 
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TtitU  whom  it  mn'i  rnncrrn:  •' 

Beit  known  that  I.  Thomas  A.  KuisoN,  of  f 
Menlo  Park,  in  the  enmity  of  Middlesex  am!  v 
Slate  of  New  Jersev,  have  invented  anew  ami  c 
•,  LH'ful  Improvement  in  tlae  Regulation  of 
IKnamo  or  Magneto  Elect  ric  Machines,  (U»  « 
>'a35S;)  anil  I  ilo  hereby  ileclnre  that  tlie  I 
fallowing  is  a  full  ami  exact  description  of  the  c 
same,  reference  being  had  to  the  accompany-  i 
ia  ing drawings,  and  to  the  letters  of  reference  i 
corked  thereon.  ' 

In  a  prior  application  for  U  tters  Patent  or 
lie  United  Slates,  made  lay  me  on  February  o,  i 
ISO,  of  which  this  application  is  a  division,  as 
i;  kt  out  a  complete  system  for  the  generation, 
indication,  regulation,  distribution,  consump¬ 
tion,  anil  measurement  of  electricity  for  light 
»nd  motive  power.  In  sueli  system  it  is  con¬ 
templated  that  all  the  generation,  indication, 
a  ltd  distribution  for  a  large  number  of  con- 
sauaen  be  done  at  a  cviitr.il  station,  such 
antral  station  lacing  the  supply  center  of  au 
area  termed  a  district  therein. 

In  such  a  system  thu  net  resistance  of  the 
!J  catmul  cireiifl  is  likely  to  be  constantly  vary¬ 
ing,  inasmuch  as  it  is  likely  that  tin-  iimnber 
of  translating  devices  in  circuit  and  making 
demands  upon  the  central  station  for  current 
till  be  constantly  varying.  This  would  lead 
•o  lo  rariation  of  pressure,  so  to  speak,  of  cur¬ 
rent  in  the  circuit.  It  is  essential,  however, 
that  just  sufficient  energy  Is-  generated  nud 
tent  through  the  circuit  to  keep  up  an  equal 
How  through  each  translating  device — that  is, 

E  that  a  uniform  pressure  be  maintained  in  the  | 
circuit  of  cadi  translating  device  iu  circuit, 
whether  more  or  less  sneli  devices  be  in  cir¬ 
cuit.  To  supply  the  demands  ti|aon  such  a 
jratnd  station  of  a  district,  it  is  necessary 

pooped,  arranged  so  that  more  or  less  tliere- 
ofshall  lie  throw  u  into  action,  that  t  ho  amount 
Oftheir  action  shall  be  controlled  so  that  just 
the  needed  supply  may  lie  furnished. 

13  Toso  arrange  a  number  of  generators  that 
the  generative  capacity  of  all  in  circuit  at  any 
joe  time  may  be  readily  and  definitely  regu- 
“«d lay  one  operation,  or  the  operation  of  one 


device,  ill  onler  that  the  eacnUals  before  set 
forth  lac  attained,  is  the  object  of  this  in-  50 
vention,  which  is  particularly  hereinafter  set 
out  nnil  claimed. 

A  nnuibcr  (two  or  more)  of  generators  are 
arranged  to  lie  driven  by  any  suitable  prime 
motor.  If  there  were  nsed  as  dynaoio-ma-  55 
chines  proper— that  is,  if  the  field-offeree  - 
coils  and  the  generating  coils  were  included  in 
one  circuit,  and  all  the  current  generated  were 
passed  through  the  ficld-maguct  coils,  a  very 
much  greater  amount  of  enrrent  than  aeccs-  60 
sary  for  the  maintenance  of  a  practical  mag¬ 
netic  maximum  in  the  field-of-foreo 
would  be  passed  around  them,  “d  ““ 

of*  t hat^retju! red* tefr magnetise  thfatagnefe  W  65 

coilsmidtlicgeneratiiagcoilsarekeptseparotc, 

nmnbcrfthe  miSu?  givenTfe  ft^beinS 

tetmA  the field-generator anditauathe  75 
1  mors  fol  bv  it  are  termed  snpply*^ 

mirrciitfroraapilvnnicbaUCTyOTotherMnrro  ^ 

^  instantly  un^at  %***£& 

tlac  current  pass, ngaronndHsflcm.^  ^  s. 

anThc0n«hultima>cly ^'XtottosmtioT  90 
from  into  the  circ  regulation  of 

It  will  be  u«^^^  ^^or^performed 
the  magnet -of  the of  tho magncb 
below  the  point  of  magnet-coils  be-  95 

m  I  ing  sSVrom  a  ftoantity  safficient  to-pro- 
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! ,  u  *****  arc  «*  field-gencn»toRfr 

i,iirrts  elf-  j  >  not  shown,  while  e*  is  TheS!? 

"'",  '1"1”  a  ll'.ll,'  rv"f  "I'idi  three  supply..^!!' 


| ,r:i  ft.  laasrs 

,1  K.nVri.-  1  r  l  ,vhW,  inCl1dfd  in  °>*rir- 

s  se  t  i  “"lire  liol!|  Tn;!h  ‘h,‘  ;; 

vnnvxln  I  rAupimf "r.{vf:l,!a,i"11  isf 
r  i-  " ",r,'Vlv  111  "'<•  circuit  SS.  tbroa-h 

. . ,  i,  •  , '•lri.i'".i|  therein.  vith  the  rer.lt  i, 

u?;-,  !  l"'rcl"Uf’,r,!.  explain,. I— il,al  is  MT  ,t“  s> 
iii'ilii-iilsl  !  sl:77i"  '  ■i'c  lidd-magnct  circuit  5 

.j  J,  •  j'  /  C.cm-ratlirs  r  c  is  primarily  and  di- 
>  '  ri-.  \  x.irn-i  iv  v  ir,-.i. .  in  the  resistaett 


•  ail.iiistalilv  resistant-, s.  w  hich  are  phad 
y  "‘V  circuit  »f  the  field  magnet  coils 
'"•r  Jin-  arrangements  shown,  are  so 
Tti'incd  to  the  resistatiee  of  the  magnet- 
111,1  ■**  th.*  energy  of  the  source  of  elec-  a 
supply,  and  these  last  two  elements  are 
.portioned  with  n-latiou  to  each  otic: 
['lien  all  the  resistance  is  cut  out  of  tip 
!»•  eurreiii  snj.plitsl  to  the  field-magnet 
ifiieient  only  to  saturate  or  c; 


■,  it  prefer 


supply-. 


iltiplc 


ami  C  : 


sup-  |  the  ri' 
own  t|, 
f  the  of  the 


the  magnet,^ producing  uk 
gnetic  power  without  waste  e( 
throw  ing  of  the  resistance  into 
niiiislns  the  current  and  weak- 
1.  and  in  this  wav  the  strength  :oo 
:1 .  ’  directly  n-gn- 


conductors  0  li,  from  whieh  h'J 
duetors  or  ••mains"  7  7  throit- 
trict  or  territory  to  lie  supplies 
ply-generators  may  lie  connect! 
multiple-arc  to  (i  li.  as  show  n  in  < 


niimipie-areio  ti  ti,  as  showi 
of-force  coils  of  the  field-, 
energized  by  current  front  the  pri 
generator  K,  whose  circuit  for  this  n 
shown  in  hroken  lines  1  1.  \s  her 
Its  hold-coils  are  traversed  hv  eurr 
the  galvanic  battery  (I,  allhon-h  it  i 
that  any  other  .suitable  source  of  cm 
lx-  used.  In  the  circuit  of  t;  js  jnU 

seriis,  II,  of  resistances  connected  to  • 

Jx,  by  which  mure  or  less  of  said  ri 
are  thrown  into  the  circuit  of  t;  'j-| 
a  very  elleetivc  and  simple  method 
lating  the generative  capacilv ofthe 
of  supply  .generators,  for  bv  the  re 
theeurreut  in  the  field-coils  of  ||,e  nr 

generator  is  strengthened  „r  weakene 

ingitsgeueration,  which  leaets  uiion 
generators  c.  reacting  then  uiion  n„ 
generators,  the  variation  in  the 
being  immediately  followed  bv 


n  herein  the  mclhoil  of  op-r- 

current  of  one  to  supply  the  c 
•tinder,  and  throwing  the  en- 
L-r.ileil  hv  tile  latter  iuto  a  cir- 
neliw  ill  form  the  subject  of  a 
lion;  nor  do  I  claim  herein  a 
machine  constructed  or  cum-  it 
*’•— ices  for  primarily  va¬ 
le  current  exciting 


.adly 


I  — •  — .  — • ... ...  a  maehiue,  of  an  adjust- 

j  able  resistance,  as  such  sulijcd-lnattcrs  terra  tij 


lures  oi  invention  uescnucu  or 
not  claimed  herein,  are  reserved 
in  by  other  patents,  and  have  been  ijj 
ndinieed  in  other  applications  for 


oeiug  linuieu lately  followed  bv 
the  current  generated  in  the  liatti 
Where  only  one  hatterv  is  to 
rcjiwtancts  :ind  nut. nut  .»r.1  ..i _ 


lie  eomliinatioii,  with  an  electrical  gen- 
of  an  mljustalile  resistance  in  addition  t:j 
denial  to  the  licldumgiict  coils  and 
I  directly  ill  the  field-circuit  of  the  gen- 
for  primarily  and  directly  regulating 
ceu—  i he  sir.-nglli  of  the  field-magnet 

nt  of  saturation,  sulistanlially  as  1  j° 


..  -.  . us,  the  combina- 

— -  Operator  feeding  tho  field  of  all 
"I>ply -generators  of  the  battery,  with 


for  controlling  and  regulating  its  cur- 

"i^rombimtio.rwitli  n  of  gen- 

ai”  a  sepande  generator  supplying 

The  combination,  with  a  scries  of  tat- j 
texts  of  generator.,  each  Pro.vi,lc'  n*  c'.  ,i 

ora^eld  cnrreid  generator,  of  a  pritne  fielth 

SSZS-  S'  pf  bilei°wfh 

:.  ^foreontrollittg  the  generative  capacity, 
^cmctl^roVn^uiating  the  generative 

sighting  the  current  pxssing  around  I  no 
grid-coils  of  one  or  the  prime  fielil-Keueralor, 
substantially  os  set  forth. 


0.  The  combination  of  a  battery  orseriesof 
batteries  of  generators,  a  field  or  prime  field 
generator,  and  an  adjustable  resistance,  snb-  25 
stantially  as  set  forth. 

7.  The  combination,  with  the  main  circuit 
containing  one  or  more  generators  and  trans¬ 
lating  devices,  of  a  separate  electric  circuit 
having  no  electrical  connection  with  the  main  30 
circuit,  and  supplied  with  current  from  n 
source  external  to  said  generator  or  genera¬ 
tors,  and  means  noting  upon  the  separate  cir¬ 
cuit  for  controlling  and  regulating  the  force  or 
pressure  in  the  main  drenit,  substantially  as  35- 
set  forth.  .  .  , , 

This  specification  signed  and  witnessed  this 
17th  day  of  October,  18S1. 


TilOS.  A.  EDISON. 


Witnesses: 

II.  W.  Seely, 

C.  F.  IlAlIRrSGTO.W 
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electrical  generator  or  motor. 


Thiseomitcrelcctroiiintivc  force  is  preterit 

e|iulorncarlyc<iiiallothcclcclro.niotivclij 

of  the  short-cirvnilcil  coils,  in  'which  casi 
ramnl  will  flow  in  tin-  >lwrt  circuited  <• 
;.i  Ed  the  sparking  "  ill  Ik-  completely  olivnn 
or  the  counter  force  may  lie  -omen 'lint  1cm 
even  greater  than  tlie  ilireet  force. lint  «»■ 
fluently  one  wav  or  tlie  other  to  makethesj 
dec  to  the  current  produced  by  the  predi 


1  times  uroun'l  the  armature,  ami  is  then  eon- 
inctiil  to  a  enniiiiutator  bar.  Thccxtraloops 
'  may  lieconduilorsof  the  same  site  a^  the  bob-  ; 
.  t.in:  bill  much  smaller  cmnluctors  are  prefer- 
able  used,  anil  since  each  extra  loop  is  in  cir- 
,.„ii  a  portion  of  the  time  only,  the  heat  due 
to  the  main  current  is  dissipated.  .Vcouoter 
force  cmtal  to  the  direct  force  is  obtained  by 
J-,ch  extra  loop  the  satuclength  as  one 

srs5sir;^siisss 

*,fri  loons  tiKtv  be  placed  in  advance  of  tbc 
‘  Isanti  t  he  main  bobbin,  so  that  as  each  mam 
Z  or  section  of  loops  is  shortcircnitcU  the 
oiinnsiii"  extra  loop  or  section  ofloops  is  in  a 
‘  -  ir  oe.erma»nctie  field,  and  in  this  wav  the 

! 1 

'  •  i-.tnioc  siemens  or  other  type. 

‘  th/accouianviug  drawings  terrain,,  t 

•  I'-WSSi’SfKSS 

:  iSs::rKS».«i  ifea 

i s-SS-'isSSfiSss 

i  :  sssss"stissx 

t  ■  ,rTreim-nts  commutator-bars,  and I  Bt| 
,k'  J|  nr  loops  of  a  coiilinuonsly-wonml  ora 

J  *  The  tiehl  iuagnet,  tlielocabo 

well  iiiiderstiioil,  is  not  shown  m 
f  I  <,fr  %£?&.  the  eondnetora  wnneet^ 

; 

£  asfta.'TrA’KS’-Sb 

M«  ■  '‘F^Slon' S?hBSiSflyW«»fS"^ 
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c  ,  rnlaov  OF  MENM>  PARK,  SEW  JERSEY,  ASSIGNOR,  BY  MESNE 
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’  insulation  or  railroad-tracks  used  for  electric  circuits. 


SPECIFICATION  forming  ^  ^ 


tlr.it  I.  Tin* 


To  nil  tel"”'1 
Be  it  knowi 

SatiofSew  Jersey,  have  invert 
•  uwfol  Improvement  in  Iii-Hlaltoj 
:  Tracks  Used  us  Electric  Urein 
35.)  and  I  do  hereby  declared 
hr  is  a  full  and  exact  descrip 


,fMi\ldU-vnnd 


>f  Railroad- 


io  fogs,  and  t( 


it  the  follow 
it  exaci  ueev..|..— > of  the  tame, 
|  had  to  tliea«omi«nyilns draw 


This  i 


j  particularly  t 


l*  of  mils  are 


nuts  wiien  in*. 

ctrimUynnilcHi 

15  “4" 

'niS\rack  nsl'Kadni-tors  for  an  elcctri 
cal  current,  there  is  alwuy 
» face-conduct 


the  tics,  lor  a  spare 
an  iooi  io  a  footoucach  side  of  the  rails, 

““  ‘a^  ^SSdfail? 


'Jr"1™':  .^section  of  a  modification  of 


i  ‘  A  U  a  piece  of  felting,  PfP^r-m.uhe,  vnl- 

'tfaasSMSSSsS 

;lffg»P 

SSsSfaggfSiS 

mcawsurfiiceeontodionori^  h  jncreis 
1  tion  purpose*  on  rmlroaus. 

What  I.'laln,^r,OTiW  with  aninsnl 

“^^ib^tcoon^ 

3.  A  Imc  of  «iis  .TIT-  circuit,  and  ha' 
form  a  circuit  or  P*  '  :is  covered  vith 

sssaSfrss 

i  6tU  ,lay  0fAUS  ’  OTOS.  A.  EDISO 


The  object  of  this  invent  ion  i» ‘"‘“l*"* 
dace  or  to  prevent  entirely  ‘hw  surrace  ^.  , 
:5  dnetion,  to  which  end  the  invention  cot 
J  in  the  features  more  particularly  1, ere, ..after 
described  and  claimed.  .  ,  im 

upward  on  the  web  on  Uh  »M«  of Utei 
the  head,  forming  an  insulating  •  shoe.  « 
tween  it  and  the  spike  is  placed  aP«c° 

35  metal,  of  the  general  configuration  of  ho  foot 

of  the  rail,  upon  which  tl.o  head  of  the  spike 
takes  and  bears.  so  that  the  insulating  mate- 

s^rfesssa 

4°  SfScddowTby {hcspike,and  intnru 
securing  the  rail.  .  ,  .... 

It  will  be  observed  that  the  insulat‘"n"  Jc 
tcrial which  is  placed  under  and  arouudiut- 
45  mil  where  it  reis  on  tl.o  tie  is  a  ougU  roate 
rial  Rubber  will  not  answer  the  pur^c 
bat  a  flexible  water-proof  fibrousmatcrial  l 
preferred.  The  foot  and  web  of  the  nulsnrc 


;  "«fcs 
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1  ^  INVENTOR : 
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.  ,  .  „  n,rt  Of  Letter*  P.Unt  So.  293,434,  dated  F*ru«y  12. 1884. 

PECIFICATION  forming  pw»  « 

I  The  accompanying  drawings  illustrate  my 

'm tartr'Cw-trfi*:  « in- 

SHHKaWB  M^ggae 

s';:,T,t . . . 

»“  vstfp&tgts&ssi 

lns  leading  ‘  ’  K"  ^‘.mlcr  to  vice  for  holding  an  end  of  the  £  of , 

erform tli'isopcniti'm.  it  is  ncccsst'ry  toffirat  the  l»ro«*s  copper U-nUwico length®  up 

P"iTiraSSng£^^^S 

10  furnish  convenient  mid  electric  lamp,  hayln„  h' tir  ,al  s(r| 


«.uaM»1htfrif,th?entap«;  i 


bent  ‘^^'^^"etferib- 

i^^Wionulguluud  witnessed  th 


T.  A.  EDISON. 

ELECTRICAL  METER. 


No.  293,435.  /  Patented  Feb.  12,  1884. 


United 


be  partlv  filled  with  mercury. 

irricd  hv  the  liar;  and  the  mercury  in 


U  all  «•/«>»■  ", 

lV.it  known  that  1.  1 
Menlo  IMrk.  in  *'»;  «'i" 

•  Sale  of  Sew  .lviwy.  ua 
;  nvful  Improvement  1 
'  (Ouse  So.  0  ami  i  " 
the  follow  ins  is  a  full  ai 
tie  same,  reference  Imi 
moving  drawing*-  and 
•:  ence  narked  1  hereon. 

The  object  I  have  in 
pie  and  efficient  inetins 
trial  enetsy  consunud 
nconl  nntomatienlly, » 
it  whollv  of  mechanical! 
liable  to  set  out  of  ord 
r.eral.  This  1  accomj 
ormorereci|irocatins*l 
rvlatd  the  movement 
»  mechanism  operated  1: 
cuit,  or  a  portion  tlier 
movement,  a  recordin', 
pot  or  dasli-pots  ctnph 
construction:  but,  ins 
:$  tlie  dash-pots,  1  prefe 
tardins  force,  which 
foctivcly  by  makins  tl 

The  electro-magnetic 
pivoteel  beam,  to  wliii 
y,  are  attached.  It  lua; 
itrnction;  but  I  prefe 
magnets,  acting  ui>oi 
pivoted  or  suspender 
of  the  point  at  which 
55  suspended.  Tire  bca 
to  the  reciprocating 
which  retard  tho  inr 
magnets  arc  located 
in  a  shunt  therefrom 
to  which  works  a  pivotr 
ing  and  breaking  < 

When  the  electro- m; 
in  the  circuit,  the  tut 
electro -magnet  op 
45  ptherelcctro-nuignc 
itself.  The  electro- 
predominate  altcrn: 
kept  constantly  eh 

50  consumption  of  electrical  energy  in  which  is  I  tho  main  condodoB 

being  measured,  tho  circuit-controller  makes  l 


T.  A.  EDISON. 

TYPE  WRITES. 
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TIIOMAS  A.  EDISON,  OK  MEMO  I*AItK,  NEW  JERSEY. 

TYPE-WRITER. 


SPECIFICATION  fo 


1 1;7. ,  of  which  the  f"' 


per,  anil  a  press  in 
|«T  is  stretehi.il  ii 
roller  foreeil  thrmi 


r  perforating  pa- 
c  |ierfor.itdl  l>a- 
. i  ink  from  a 


|  after  it  has  been  perforated  by  the  lypes  in 
v,  of  the  words,  lines,  and  sentences  required  for  , 
liavc  one  page,  is  removed  from  the  type-writing 
rint-  machine,  and  the  printing  is  performed  by 
iwitig  is  I  forcing  ink  through  the  perforations  upon  a  50 
1  sheet  of  paper  in  a  manner  similar  tothatset 
forth  in  tnv  said  Patent  No.  180,857.  It  will  . 

I  lie  evident'  that  these  perforating-types  may 
be  introduced  into  any  type-writing  machine 
!  in  which  sufficient  force  can  be  applied  to  per-  55 
\  foratc  the  paper  and  form  a  stencil  of  type- 
j  letters,  cadi  letter  being  composed  of  numer¬ 
ous  perforations. 


nes  1  v , ~ 
pointed  surfaces, 
on  relates  to  the  method  of  pro- 
si  iinprcssiniis  in  duplicate, 
ssing  11  (Kin  pap— 


°UThUir««oiXl  priDlioe  S  {0  S  dfeUn- 


1  surface  of  points 


so  as  to  perforate  me  paper,  a.™  ‘"-"/'’ife 
through  the  in-rfor.it  1011s  ink  upon  tilt  slice 
5  of  paiK-r,  and  thereby  printing  upon  t  icKiuie. 

In  the  drawings,  l'lgure  I  is  a  section  n I 
resenting  one  key  and  lever  of  a  type-'vri  er, 
and  Fig. «  is  a  side  and  face  view  of  the  letter 


bv  the  pressure  of  a  type,  wherras  in  the  smd 

patent  thelettcraortiiaradcrshad  to 

iSSCSK«Wi»"h*w^J5J;.‘> 

*  .  Stamp-canreling  devices  in  which  a  single 

Tnif^n  S 


lierforatiil  i; 
felt,  blotting 
tcrial  ln:iiig  | 
this  tlie  pa|n 
35  II  Is  the  st 
the  type-levi 


ie  paper  to  be 


:  extreme  ends  will 
at  the  roll  A.  Only 
-type  is  shown  ill  the 


50  drawiti-s. 

C  is  the  type-lever;  I>.  the  tyi>e;/,  the  wire 
to  the  linger-key  G.  ,  „r 

Tlie  surface  of  each  type  is  ““l’^1, 


trrhe^nfn^jro^0revcnt»l^^ 

1  in  duplicate  prinling.  - 

I,-1SIS‘  THOMAS.  A.  EDISON. 


"’“s'^TOXE-GBiirnt, 


United  States  Patent  Office. 


.  ()1,  M1-NU>  I’AltK,  NEW  JERSEY,  ASSIGNOR  TO  THE 

■rn:n:  eight  iomfaxy,  of  new  York,  x.  y. 


.  electric-arc  light. 


I  and  i, laced  ill  tlic  line,  while  the  other  solera  50 
»•'  ..  .  f  **:,!  },r  •  ma-ticl  located  in  the  shout 

around  the  ore  has  t-ceu  made  of  ranch  higher 
M iddh .  X  .ill  |  .  1|1)t thc llse uf (lie slinntcircuit 

•Id'  d  ;1  1  1  n  ,...,1  ,i,e  solenoid  or  electromagnet  in  thc 

no- Are  Eigut..  1  ,  ,)V  I)r0ViiliDS  the  magnet  with  a  5: 

nli'-n'riidioil'nf  greater  number  of  coils  in  '3"i 

1 'I  di-si  riptioii  o!  ,  S  moke  Ik.Ui  of  soeli  solenoids  or 

1  |„  the  net  ouii  c  ; *  ,„ncts  0f  the  same  resistance, 
letters  of  refer-  0'  4!,,.fOn^oiiv.wiUhel)cttcrut«!er.toodfroiii 
I.  ormtuee  the  drawing.  iiT  which  thc  figure  isadingram-  C 

. . f:;sssct"H 

odd-  or  electro.  or.[,’c^™nS'ashunt-circuit  around  tl.ecar-  1 

E'.S:iii:e  Tvln^e 

SsSEwfeSSS? 

to  make  act  opi>«*itel) ' "] Ltro  niapict  or  solenoid  31  is 
rrent  ami  t«»  in-  Around  tl»e«w  r°  ljicU  -,s  conuected  with 

'"viinx  sxsss&rp,stt3S 

I . ,ilit  of  the  t  wo  ably  adjuslebU.  arc  together;  but 

••ire wound  in  «P‘  *  «»"»?• ,ll3f^  rre.dthroughthe raagne 

V  ,  wot  e-c  moor  the  passing  of  *'  ”  "et  Thieli,  acting  on  the 

gfAi  Jsstssa&BssssSt8 

SX’SS»tS2SSS-JS 

BSMg  ias»3Efe*S 
sssxx  hrxxsssg&x* 

,id, ‘“iVo'the  “  »«■  A  ‘,0  ,droP  “tiscvidentthatiupractu 

x  . b 
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DYNAMO-ELECTRIC  MACHINE. 


.  T  -iter.  Patent  No.  297.582,  dated  April  29.-1884. 
SPECIFICATION  fo«mlns  P«‘ ^ 


1  S  S  .II  is  illustrated  in  the  annexed 
1  Ji  in  which  Figure  1  is  a  new  in  cle- 

*  I  -vtf±SO«SS?^f! " 

maj  or  n»5  1  '  insulating  material. 

'"t  I  sS.;."!  u,  55 

S  M*n  1  ».»  J •SffStSSi 

^Safsfeaw- 

si 

siss^Shcta^  ' 

Jl.v.  j  <•{  ta,Trmi.rl£!tu”dinal  projecting  ««■ 
the  j  ■h;^J“™;"rh  S  coils  are  wound,  suhstan  ,o 

j  tially  ms  set  f^h.  ttith tlie  ordinary  dishs  • 

.  in.  J.  The  combination, ^  disks 

«fe«3aga»sss 

« t 

twi'-  .....  if  .Tunc,  lSSd. _  .vniSOX. 


T.  A.  EDISON. 

EYNAMO  ELECTRIC  MACHINE. 


No.  297,584. 


Patented  Apr.  29,  1884. 


J-’w'r 


ATTEST: 
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dynamo-electric  machine. 

jj  <  -  oi:t  of  LCUCI.  Patent  Ho.  297,584.  dated  April  29.18 


"ronvc  ill  the  spindle  A  to  keep  the  cylinder 
tllu-Unm  it  I'pisov.  nil  from  taming.  This  cylinder,  therefore, forms 

sit  known  that  1.  I  II"M  v>  A.  •  .  .  I  .  f  ,  1K)[,ion  of  the  brash-holder. 

IMrk.  ill  III-  <•••»«»>  "f  >*"“  |  'f  iHin  the  cylinder  It  Ls  placed  the  adjusta- 


h^:'w vs 

«*-&  . . . 1 

1  vstit 

vs^srteip  flsSsssssss" 
&&&£&£&  SS&fes^sss 

■SSSfc^-j?  S^SsS&gg’ 
;5';i:iESSH= 'is  tegsS&^SSg, 

holder  which  directly  the  hr, id,  three  ^  ^  1L  sepnnted^y 

.m*pomltn;:ly  divided  Bewi  the  sides  |.of  the  d"‘fSciy  upon  the  com- 

SSS^y-SSSSSl 

ji^saKgssa?.-. 

kf»KTgs?«2SS0 

vet;  KiB. :i  view  of  the  «.-L.iiil*"*e.-r*',p;  tllL.  ,Klrt  It,  mid  \b?  .S'Jpdsst  the  commu- 
:. «,  n  view  of  tlwt  part  of  the  hot  hr  in  f  ‘.r,  tl,c brush* held , “f  ^ure.andsudi 
icli  the  lirush  is  directly  placed,  and  [  ™r.cvlimlcrhy  hcspni  0  r^t  tbc  thumb- 

I  view  of  the  divided  brush.  £*«»  fa ■  KbS*  ho'ders  ma 

A  is  the  shatt  or  spindle,  on  w 1  >■  ‘  Ltrew/.  ^"“"mTshaft  or  spindle,  all 

:S^th;^ail0n,r^  ^^'S^indercndently. 

indie  is  placed  a  evlinder.  1!,  one  end,  (.,  of  c]aim  is-  tomputatorhrnsl 

Inch  is  split  at  «>™i»ki.^ 


11,0  '  T.  A.  EDISON. 

INCANDESCING  CONDUCTOR  FOR  ELECTRIC  LAMPS. 

No.  297,585.  Patented  Apr.  29,  1884. 


ATTEST. 


S3  INVENTOR: 
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KlUSOX.  OK  MENLO  DARK,  NEW  JERSEY. 


incandescing  conductor  for  electric  lamps. 


.  |  The  accompanying  drawing  represents  a 

jWt  whom  it  \  1..,,.^,,.  nf  mner  strip  or  blank  partly  twisted.  Theftat 

IV  it  known  that  I.  1,11 '  ;vs ^idiescx  „n,i  Ufonk.asshownat  A,istwrkedtighOyintoaie  55 
Menlo  Park,  in  the  .„u^  new  filamentary  form  shown  at  B.  Tie  blank  is 

Sate  0  New  InSliSSw  C»»- 1  forn.e.1  with  enlarged endso,  whicharetinsted 

;  anil  useful  I u*I)r»»v « IMi  11  v0  of into  cylindrical  form,  as  at  6. 

‘  .lectors  for  KUctrie  Uiiim  - 1  j  •  |  What  I  claim  is—  .  , 

which  the  following  in  a  uik-iuu  ..  ,  The  incandescing  conductor  for  an  elec*  Go 

The  object  of  tins  «»vcn »n  is  to  I  consisting  of  a  carbonized  t  ghUy- 

incindeseing  conductors  for  |  |wistcd  ‘trip  of  paper  or  other  suitable  or- 

„  even  sire,  density,  and  ^st^ux.^ilCT  ^  t  j  ,wn  iclblc  Material,  substantially  as  set  forth. 
£2  twisting  a  strip  * 


Whirl,  shall  be  a  loimegenMns  rar.~u  .  «  Tlie  iacandesdng  conductor  for  an  eiec- 

ment.  1  accomplish  tins  t>\  twistinj,  a  sinj  lm,  consisting  of  a  carboidred  tightly-  65 

,,f  taper  or  other  snitatde  cirlwniaatdi.  mate  P’ ,  f  or  other  saitable  car- 

The  filament  thus  formed  is  a  homogeneous  ^  xhc  filament  for  forming,  on  carbomra- ,o  , 

one.  not  inaile  up  of  a  number  of  separate  j  •  .0.  inCandescing  conductor  of  an  ferine  ...... 

strands,  tike  tin-  roiidm:tors  of  thread  which  .  ti  ,  jn,,  0f  a  tigbtly-twiked  6tnp  of 

»  have  been  sometimes  used,  while  it  or  othersaiUblecitbonuableniatcnal,  . 

tztasss&xsstssjg !  L^gaa«ft..y*.«aa » ? 
^»aaa ±*^2uass~ 

r,  allarcof  the  same  texture  and  resistance.  stantially  as  set  forth.  „n- 

•  strips  of  inior  mm  be  ent  with  great  enact-  .  !’U",,^metb0d0fforminginrand^a^ S. 
ness,  so  that  all  will  l>e  of  precised}  l,,u““  ,  I  ,lut'ton!  for  electric  lamps,  “Ifi^hnloaho-  •  ; ' 

— 1  j^SSSSSSSl— 

Cbinery,  so  that  all  the  blanks  wit  la-tvn.de.  ,,^0^'^  electric  lam«SCon^n?^X  5  ; 

to  the  same  extent  and  nil  the  filaments  will  |  l.lnu“°^rip  of  carbontrablemat^U 

I*  of  the  same  size  and  density.  I  referahly  ,  S  nc0Bg  filament,  providing honiiing  ' 

«  the  strips  of  paper  are  formed  with  broadened  s  ,  mcnting  material,  “dear 

cads,  aid  sail,  ends  are  also  tightly. twisted,  j  ubstantiaUy,as  set ^ 

The  carboniral.te  eemenling  material  brndsthe  ,  the  ’^e  method  orformingiarand^mg^  V  . 
filament  into  a  solid  mass.  Mich  material  is  1  for  electric  lamps,  co  „|  fi)a 

preferaldy  gnm-trugacnutU  or  other  viscous  ^Srfpof carboniiaUon^®^^ 

to  carbonizablc  substance,  with  which  the  strip  ®  treatingthcsamewith  y  nt) 

is  covered  before  twisting.  I  may,  however.  otber  gelatinizing  orF“*j!  95 .; 

first  twist  the  strip,  and  then  treat  tlic  twtftcd  or  fo„n  feementing  Wt«H» ‘“g.  .. 

filament  with  livdrotlnorie  acid  or  other  glia  substantially  as  witnescd  this  - 

tinizingagent.  gelatin./iugaportionof tUtccb  ‘^^"picification signrf wd w.tn 
45 lulose,aud  thus  forming  the  carboutzable  ce-  ....  jav  0f Sscpteraber, lots’-  Tanv 

lnenting  material  upon  and  within  the  filament  »tn  .  tHOS-  A.  EDISON.  ....... 

itself;  or  tlic  twisted  strip  might  be  paren- 

inentized  by  sulphuric  acid  or  chloride  of  zinc.  witnesses: 

The  filament,  prepared  as  described,  is  car-  IL  TV.  SEH.T, 

50  bonized  in  a  suitable  maimer,  and  may  then  EdWABdH.KTATz- 

he  attacheil  to  leading-in  wires  and  placed  in 


(Ho  Model.) 
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THOMAS  A.  EDISOX,  OF  JIEXLO  PARK,  XEW  JEESEY.!' 

ELECTRICAL  CONDUCTOR. 


To  all  whom  il  may  concern.- 
lie  it  known  Unit  1,  Tiiomas  A.  Edison,  of 
Menlo  1’ark,  in  the  county  of  Middlesex  and 
State  of  New  .Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  Electrical  Conductors, 
(Case  Xo.  .V.H5.)  of  which  the  following  is  a 
specification. 

The  object  of  this  invention  isto  effectively 
insulate  electrical  conductors,  the  mode  of  in' 
10  sulation  living  especially  adopted  for  con¬ 
ductors  which  are  to  form  the  inductive  por¬ 
tions  of  the  rotating  armatures  of  dynamo- 
electric  machines. 

The  invention  consists,  mainly,  in  the  useof 
15  parchment -paper  provided  with  a  retaining- 
covering  of  fibrous  material,  braided,  wound, 
or  otherwise  formed  thereon.  The  parchment- 
paper  may  or  may  not  be  covered  with  Japan 
varnish.  Iteing  nun-porous,  this  insulation 
»  docs  not  allow  the  electricity  to  penetrate 
through  it,  ami  it  is  also  a  good  conductor  of 
heat,  which  it  conveys  from  the  armature' ctdls 
orbars.  Parchment -paper  used  alone  possesses 
these  characteristics  to  a  degree  practically 
25  sufficient,  though  the  japanning  of  the  paper 
increases  them  to  some  extent.  I  take  a  con¬ 
tinuous  strip  of  the  parchment-paper  and  wind 
it  spirally  upon  the  conductor  with  the  edges 
of  the  strip  overlapping,  so  as  to  completely 
3°  coversaid  conductor.  Therctaining-covcring 
is  of  any  suitable  fibrous  material,  and  is  pref¬ 
erably  braided  tightly  upon  the  parchment- 
covered  conductor,  though  it  may  bo  wound 
thereon  or  otherwise  applied.  It  keeps  the 
35  parchment  -  paper  in  place  and  prevents  it 


from  unwinding  from  the  conductor.  Wire 
of  any  sire,  or  the  copper  inductive  barsnsed 
in  largo  machines,  may  be  insulated  in  this 
way,  or  a  number  of  wires  forming  one  con¬ 
ductor  may  be  included  in  the  same  wrap-  40 
ping. 

In  the  accompanying  drawings,  Figure  1 
representsthewirewound  withthespiralstrip 
of  parchment-paper;  Fig.  2,  the.  same  with 
the  retaining-covering  braided  thereon,  and  45 
Fig.  3  an  enlarged  section  of  the  complete  in¬ 
sulated  conductor. 

A  is  a  wire  upon  which  is  spirally  wound 
the  parchmcnt-paper  B,  and  over  this  is  braid¬ 
ed  the  retaining-covering  C.  50 

What  I  claim,  is— 

1.  The  combination,  with  an  electrics!  con¬ 
ductor,  of  a  strip  of  parchment-paper  wound 
spirally  thereon,  and  a  braided  or  wound  re-  ' 
taining-covcring,  substantially  asset  forth.  55 

2.  As  an  insulator  for  electrical  conductors, 
japanned  parchment-paper,  substantially  as 
set  forth. 

3.  The  combination,  with  an  electrical  con¬ 
ductor,  of  a  strip  of  japanned  parchment-pa-  60 
per  wound  spindly  thereon  with  its  edges 
overlapping,  and  a  retaining-covering,  sub-' 
stantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
14th  day  of  September,  1SS3. 

THOS.  A.  EDISOX. 

Witnesses:  .  ’ 

II.  W.  Seely, 

Edward  H.  Pyatt. 
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97,587,  dated  April  29, 1884. 


Menlo  Park,  in  l 
Stale  of  New  .Ion 
j  useful  Improve, 
rliincs,  (Case  Xo 


t«  following 
i  (Serial  Xo. 


10S,,Yiti)  I  have  set  forth  means  fu.  . . n 

io  the  armature  . shaft  of  a  dynamo-electric  ma¬ 
chine  in  its  Ixr.irings,  so  (hat  it  is  free  to  tnoru 
longitudinally  in  either  ilireetion.  whereby  the 
efficient  lubrication  of  the  lieariugsnml  the 


My  invention  is  illustrated  in  the  accompa¬ 
nying  drawings,  in  which  Figure  1  is  a  view 
of  a  dynamo-clcctric  machine  embodying  said 
invention:  Fig.  2,  an  end  viewof  tliedriving- 
pulley,  and  Fig.  3  a  section  thereof. 

A  is  the  bed-plate,  B  the  field-magnet,  C 
the  armature,  and  D  the  armature-shaft,  of  a 
dynamo-electric  machine.  The  shaft;  is  snp- 
l»rted  in  journal-boxes  E  E".  In  the  box  JX 
is  placed  a  spring,  n, which  presses  against  the 
end  of  the  shaft  D,  and  whose  tension  is  ad¬ 
justed  by  means  of  sct-screw  b.  The  driving- 
pulley  on  the  armature-shaft  is  made  in  two 
juris,  bolted  together— one,  F,  of  iron  orother 


(So  Model.) 


T.  A.  EDISON. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THF 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

METHOD  OF  TREATING  CARBONS  FOR  ELECTRIC  LIGHTS. 

SPECIFICATION  forming  prut  of  Letter,  p.tent  No.  298.679.  dated  Me;  13, 1834. 


To  all  if 


>,  of 


Menlo  Park,  ill  tilt:  comity  of  Middlesex  ami 
Sate  of  New  Jersey,  have  invented  a  new  anil 
5  useful  Method  of Treating  Carbons  for  Electric 
Uglits,(L'a.«e  No.  •_*•-' I :)  ami  I  ilo  hereby  declare 
i bat  the  following  is  a  full  and  exact’dcscrip. 


io  of  reference  marked  thereon. 

As  described  in  prior  applications  for  pat¬ 
ents  by  me  made  for  improvements  in  elec¬ 
tric  lights, wherein  the  light  is  produced  by  an 
incandescent  conductor  hermetically  sealed  in 
15  a  glass  glolie,  the  t>ody  of  tho  incandescent 
cvnductororcarlioii  is  very  small— 11  mere  fila¬ 
ment  or  threat!— but  with  enlarged  ends  for  the 
purpose  of  affording  lietter  contact  with  the 
damps.  Preferably  these  carbons,  of  horse- 
oo  shoe  form,  are  made  of  one  piece  of  material, 
the  entire  device,  body,  and  thickened  ends 
being  unitary  and  homogeneous,  cut  or  shaped 
from  suitable  material  and  then  carbonized. 
The  carbonization  is  done  in  11  nickel  Mask,  the 
:j  filamentary  bodies  being  satisfactorily  carbon- 
.  ittd  therein.  It  sometimes  happens,  tliough, 
that  the  broad  cmls  are  not  tiioroughlv  car- 
txmizcd,  ms,  owing  to  their  greater  mass  the 
flasks  would  melt  licforethc  ends  lmd  readied 
J>  tnurongh  carbonization,  it  is  essential  that 
there  should  be  thorough  carbonization  of 
every  portion  of  the  carbon,  that  every  atom 
of  hydrocarbon  should  liccluiuged  to  carlmn. 
If  this  bo  not  done,  the  heat  and  high  vacuo 
15  ,®*hicli  theyare  sul.jected  in  the  lamp  gradu¬ 
ally  throws  out  unv  uncliaiiged  livdrocarbon, 
eliminating  it  from  the  carbon  aiid  causing  n 
deposit  on  the  glass  of  a  hydrocarbon.  It  is 
„  ^‘rahle,  therefore,  that  the  carbons  should 
pe  treated  by  some  process  which  will  result 
“  the,r  entire  ami  complete  carbonization, 
aim  the  object  of  this  invention  is  to  furnish 
rS*5? n°f  mctI,<Ml  for  accomplishing  that 
Jr™*.  This  method  consists  in  subjecting 
he  tlnckeucd  cmls  only,  but  not  the  bodies,  of 
Khcat^’  aftcrt~‘lrlxmi7:a'0,< Uasks,  to  a 


In  the  drawing  is  shown  means  hv  a 
Ls  “"hod  may  be  readily  practiced, 


rhich 


)f  the  apparatus  50 


drawing  being  a  front  vii 
necessary  therefor. 

I!  is  a  base  of  insulating  material,  prefer¬ 


ably  of  glass,  upon  which  rests  the  globe  As 
the  two  being  so  fashioned  that  their  joint  is 
air-tight,  the  glass  surfaces  being  ground  true  55 
for  this  purpose.  I  do  not,  however,  claim 
herein  the  lamp  of  this  construction,  since  I 
propose  to  cover  it  by  a  separate  application 
for  patent. 

Attached  to  B  hermetically  are  the  tubesD  60 
I)’,  of  a  length  somewhat  greater  than  the 
height  of  a  mercury  column  is  reciio,  dipping 
in  their  lower  cmls  in  the  mercury-reservoirs 
E  1?,  which  seal  their  lower  ends. 

Fussing  through  the  base  B  are  conductors  S5 
1  2,  whose  lower  ends  pass  into  the  tabes  D  ' 
IT,  reaching  a  short  distance  below  the  top  of 
tho  mercury  columns,  and  whose  upper  ends 
are  united  by  a  conductor,  C,  of  a  material 
capable  of  being  rendered  incandescent  by  an  ;o 
electric  current— preferably  platinnm-and 
broadened  on  top,  so  as  to  form  a  scat  or  plat¬ 
form,  onwhich  carbon  horseshoes  maybclaid. 

From  the  body  formed  by  the  union  of  the 
two  tabes  D  D  a  passage,  F,  leads  to  the  75 
pump,  by  .which  the  air  is  exhausted.  The  ' 

pump  herein  shown  is  an  exceedingly  simple 
one,  although  any  other  suitable  form  of  air- 
exhausting  pump  may  be  used.  The  pnmp 
consists  simply  of  a  long  tube,  G,  whose  lower  8c 
end  dips  into  a  mercury-vessel,  G',  provided 
witii  an  overflow-spout,  the  upper  end  being  - 
formed  into  or  provided  with  a  merenry-res- 
ervoir,  II.  At  a  iittledistancefrom  itsnpper 


end  the  tube  G  is  contracted  into  a  very  nar-.  85 
row  orifice,  y,  of  a  size  which  permits  the  mis- 
cury  to  tall  through  drop  by  drop.  At  a  lit¬ 
tle  distance  below  <j  the  tube  F  enters  G  by  a  . 
downward  bend.  ■ 

Connected  to  the  tube  F  by  tube  F,  so  ns  to  90 
be  in  connection  with  the  pnmp  and  with  the 
vessel  under  operation  of  the  pnmp.isallc- 
Lcod  gage,  I,  for  determining  the  degree  of 

^n'rarrying^10  method  into  practice  the  95 
oik) ration  ’  T7Wm  ft  n  0 


rauon  is  as  follows:  Upon  the  platfom  C 
are  laid  tho  broad  ends  of  a  series  of  carbon 
horseshoes,  «  a  a  «,  and  the  globe  A  placed 
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10  all  idiom  it  may  concern: 

Rc  it  known  that  I,  Thomas  A.  Elilso.v, 
of  Menlo  Park,  in  the  county  of  Middlesex 
and  State  of  New  Jersey,  have  invented  a  new 
5  and  useful  Improvement  in  Dynamo-Electric 
Machines,  (Case  No.  Con,)  of  w  hich  the  f  " 
ins  i-s  a  specification. 

In  my  Patent  No.  2;u,2.'Ml  dated  April  24, 
1SSI,  arc  set  forth  the  advantages  of  the  use 
10  of  current-collectors  forming  bridges  of  high 
resistance  In-tween  the  liars  of  the  commuta¬ 
tor-cylinder  of  a  dynamo-electric  machine  or 
electro  dynamic  motor,  whereby  the  spark  at 
the  commutator-bars,  due  to  the  breaking  of 
15  local  circuits,  is  prevented,  and  in  said  patent 
is  described  the  use  for  this  purpose  of  cur- 
of  inferior  conducting  capacity, 


making  inferior  contact  at  the  surface* of  the 
commutator  rylinili-r. 

20  My  pitseut  invention  relates  to  a  different 
means  of  forming  such  high-resistance  con¬ 
nections  I ict ween  the  commutator-bars.  In¬ 
stead  of  making  inferior  contact  at  the  com¬ 
mutator-cylinder,  or  forming  the  current-cob 
25  lector  of inferior  conducting  material,  I  place 
the  desired  high  resistance  external  to  the 
current-collector,  In-tween  it  and  the  point 
of  connection  with  the  main  conductor  lead¬ 
ing  from  the  machine.  I  do  this  by  using  a 
30  divided  commutator-brash  composed  of  niter- 
natc  layers  of  metal,  preferably  copper,  and 
insulating  material,  ami  connecting  all  the 
metallic  layers  together  through  external  con- 
ductore  having  the  desired  high  resistance. 
33  The  local  current  then,  which  passes  through 
thebrush  from  one  commutator-bar  to  another, 
encounters  the  resistance  of  these  separate 
conductors,  having  to  pass  through  them  to 
and  from  their  point  of  connection  together; 
so  and,  therefore,  as  explained  in  the  patent 
above  referred  to,  this  local  current  will  be 
weak  and  (he  breaking  at  the  surface  of  the 
eytmderof  the  local  circuit  will  produce  little 
_  or  >10  spark. 

43  My  invention  is  illustrated  in  the  annexed 
drawings,  in  which  Figure  1  is  a  view  in  ele¬ 
vation  of  a  portion  of  :l  dynamo-electric  ma¬ 
chine  embodying  said  invention;  Fig.  2,  a 
o,  ,  ?,lu  01  tlll-‘  strips  of  the  commutator- 
*  ..I™  ,  the  resistance-conductor  attached 
wereto;  Fig.  ;i,  a  side  view  of  the  brash  and 


resistance-conductor  with  the  clamping-sleeve  '  ' 
brash*!011'  an<1  FiS' 4  *  cross'5cction  of  the 
inohsfeetr? 1fi.c,ll'm^jU^Ic3  of  a  dyna-  55. 


the  drawings. 

The  commutatorbrnsheso  aareeach  formed  60 
ofsevcralstrips,  i,  of  copper  or  othersnitable 
metal,  whose  hearing  ends  are  preferably  di-  - 
vided  by  scrcial  slots  or  notches,  ee,  todi-  :  ' 
vide  and  diminish  spark  at  the  ends. 

To  each  metal  strip  b  is  attached  a  thin  65 
strip  of  metal,  d.  This  may  he  copper,  in 
which  case  it  would  be  made  of  the  desired 
resistance  by  properly  proportioningiLs  length 
anil  .sectional  area;  or  a  strip  of  German  silver  ' 
or  otter  high-resistance  metal  may  be  used,  70  ' 
which  would  of  course  be  larger  and  shorter  • 
than  a  copper  strip.  The  ends  of  all  these 
strips  are  soldered  together  at  if. 

IJctwcen  the  metal  stripsof  the  brush  are,  ;i 
placed  laycrae  of  insulating  material.  Mica  75  ; 
or  asbestus  is  a  suitable  material  for  this 

purpose.  The  insnlating-Iayeis  extend  back 
close  to  the  ends  of  the  resistance-strips,  and 
such  ends  are  soldered  together,  and  are  all  :  ■ 
connected  to  tho  main  conductor.  Around  the  So 
brush,  at  the  enter  end  of  the  bearing-strips,  ,y  -  . 
is  placed  a  sleeve  of  insulating  material,  which  1: ,  • 
holds  the  mctalandiasnlaUng-stripstogethor, .  ; 
n  wedge,  f,  of  wood  or  other  suitable  material, ,  v:  • 
being  inserted  within  the  sleeve  to  secure  the  85':. 
wholo  tightly.  .  ri"1 

Instead  of  a  single  bcanng-stnp,  b,  with  its 

end  dividedintofingere,sovcral  separate  strips  ; ; . 

or  wires  may  be  secured  to  theieastance-stap  . 
tl  Tho  insutating-stnps  e,  prcfcraMy,  tnt  90 
not  necessarily,  are  similarly  dinned.  The.  ..  .  - 
ends  of  all  tho  motal  strips  bear  upon  the 
commutator- cylinder,  ana  tbe  local  circuit  ■ 
formed  when  the  taishWages^eM*™^.?;^: 
tor-bare  isaround  the  outer  end  of  the  wstokg.r-r 

""Any  suitable  number  ‘ 

to  produce  the  total  condnctinty  re<prued:^Ei 
may  be  used  on  cachsido  of  the  commutator-  ^ 

°^Tho  drcuit-connectionstromthe  endsoftho 

resistance-strips  arc  preferably  made  m  the  ^ 
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lie  it  kiiovrn  that  I,  Tiiomas  A.  Edison,  of 
Minlo  Park,  in  the  . . .  of  Mii!<l!csox  ami 

;  useful  Improvement  in  Dynamo-Electric  Mu- 
'  chines,  (Case  X<>.  Hot.)  of  'which  the  following 
is  a  specification. 

In  my  Patent  Xo.  L‘7i;,-’-U  is  set  forth  the 
use  of  current -collectors  for  electrical  gener- 
loators  anil  motors  of  high  resistance,  whereby 
lire  local  current  set  up  when  a  current-col¬ 
lector  bridges  the  commutator  liars  is  weak, 
and  little  or  no  spark  is  produced  by  the 
breaking  of  the  local  circuit. 

15  This  invention  relates  to  a  different  means 
forproduciug  the  same  result ;  and  it  consists, 
taainly,  in  the  use  of  connections  of  high  re¬ 
sistance  between  the  commutator  •  bars  and 
the  armature-coils  oftlynanm-clcctricmachines 
::  and  electro-dynamic  'motors;  and  it  further 
consists  in  making  this  connecting  resistance 
variable,  so  that  a  greater  resistance  is  in  the 
local  circuit  when  the  brush  leaves  a  bar  than 
when  it  is  resting  on  said  liar,  this  licing  ac¬ 
ts  complishcd  by  dividing  each  commutator-bar 
into  several  parts,  all  the  parts  of  each  liar  be¬ 
ing  connected  separately  to  the  same  coil  of 
the  armature,  so  that  only  one  connection, 
and  conse<|uentIy  the  highest  resistance,  is  in- 
jo  terposed  in  the  local  circuit  at  the  moment 
when  the  current-collector  leaves  the  bar, 
whereby  the  spark  is  much  lessened  or  entirely 

The  above  may  lie  better  understood  by  ref- 
35  erence  to  the  annexed  drawings,  in  which  Fig¬ 
ure  1  is  a  view  in  elevation  of  a  portion  of  a 
dynamo-electric  machine  cmliodyiug  my  in¬ 
vention,  the  commutator-cylinder  being  in 
section,  l-'ig.  -J  is  a  view  of  a  part  of  the  com- 
1°  inntator-cylinder,  with  a  diagram  of  the  arma- 
tnrecoils;  and  Fig.  ft,  a  similar  view  illustrat¬ 
ing  the  simplest  form  of  the  invention. 

Referring  first  to  Fig.  3,  a  «  represent  con- 
ducting-bars  on  the  commutator-cylinder  of 
15  a  dynamo -electric  machine.  A  commutator- 
brush,  l,  rests  upon  the  bars,  c  c  are  coils 
upon  the  armature  of  the  machine,  and  the 
connections  of  thesu  coils  with  the  respective 
commutator-bars  are  made  through  resistances 


coils  of  wire,  or  thin  strips  of  German  silver, 
or  other  high-resistance  metal;  or  any  other 
suitable  material  in  convenient  form  maybe 
employed.  The  local  circoit  formed  when  the 
brash  bridges  two  commutator-bars  must  in-  55 
clndc  two  of  these  resistances  d,  and  conse¬ 
quently  a  weak  current  only  can  be  generated 
in  snch  circuit,  incapable  of  producing  any 
considerable  spark  when  the  circuit  is  broken. 

Referring  now  to  Kgs.  Iand2,  A  A  are  60 
the  poles  of  the  field-magnet,  and  B  is  the  nr-  ‘ 
mature  of  a  dynamo-electric  machine.  C  is  . 
the  commutator-cylinder.  Each  of  the  ordi¬ 
nary  bars  upon  itssnriacoisdividedintothree  . 
parts,  ftq  separated  by  mica,/,  or  other  suit-  65 
able  insulation.  Mica  insulation  ^separates  ■ 
the  divided  bare  from  one  another.'  All  the 
divisions  of  a  bar  are  connected  at  the  same 
point  to  the  armature-coils,  the  connections 
preferably  being  through  resistances.  Strips  70, 
A, of  German  silver, are  shown  for  formingthese 
connections.  These  strips  arc  attached  to  the  ’ 
commutator-bare,  and  the  armature-coils  to  - 
the  strips  in  anysnitable  manner.  When  the  , 
brash  b  bears  on  all  the  divisions  of  a  commn-  75 
tator-bar,  the  three  connecting-strips  h  of  that 
bar  arc  all  in  circuit;  but  when  it  is  upon  the 
last  division  alone  only  one  connecting-sirip  ;  ~ 
is  in  circuit,  so  that  a  high  resistance  is  in  ”  , 
circuit  at  the  time  when  the  circnit  is  broken  So 
by  the  brash  leaving  the  last  division  of  the 

tal’do  not  claim  herein  the  use  of  resistances 
external  to  or  separate  from  the  cnrrent-col- 
lectors,  forming  bridges  of  high  resiaancebe-  85 
tween  the  commutator-bars,  for  thisforms  the 
subject  of  my  application  Xo.  600,  (Scnai  Xo.  • 

ni,2$i.)  ... 

l'^In^ dynaniCMdectric  machine,  tbocorn-  90 
bination,  with  the  cornmnWor-bare  and  the 

as&wSSSS 

lra3:in\Yy^SSinc,thedirid-  too 
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r0lS«  I  !!'C is  cons,ant’  of  course  no  snch  regula- 
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I  diinc  ?  Ws&Stt  skte 


j  oseful  Improvement  in  Dyuniiio-Klectric  Ma-  magnet  d'rcuils.  The  resista^for^dfmn 
lri-n ^of  whirl, ‘ ,C  ‘Sa,,nc’  P-hine  1,M  ‘f800^  proportioned  toth^Tnera- 
Sirario,,^  "1UC,,  fuI1°W,"S  18  a  A  Puerto 


(toe  No.  til")  of  which  the  following  in  a  tivc  capacity  of  tho  machine.  IprefcrYo 
specification.  have  tho  resistance-arms  detachably  connect- 

This  invent  ion  relates  to  systems  of  elcctri-  cd  together,  so  that  they  can  be  worked  nlnnc 
*aj  distribution  in  w  hich  two  or  more  clectri-  or  simultaneously.  men  the  macMncsare  6o 


V,VY” . * - °  fi"?  >n  circuit,  I-diseonnect  the  arms- 

to  the  strno  mam  conductors.  and  ndjust  the  resistances  until  the  amof-re- 

Heretofore  it  hxs  not  Ixvn  found  practicable  mctcra  show  the  right  proportions.  I  then 
to  nse  together  two  generators  having  the  reconnect  the  arms  and  adjust  the  resistances  - 
15  same  cicctro-mofive  force  Imt  of  different  gen-  together  according  to  variations  in  tho  load.  r,s 
native  capacity,  for  the  reason  Hint,  x*  tlieeur-  The  redaction  of  electro-motive  force  for  tho  5 
rent  is  proportional  tolliecli-ctro-motivc  force  smaller  machine  may,  however,  be  accom- 
aml  resistance,  the  entire  current  generated  plished  by  running  it  at  a  somewhat  lower 
tab  to  divide  itself  equally  between  the  two  Sliced  than  tho  other,  or  in  any  other  suitable 
a  machines,  and  the  smaller  Machine  having  way.  Tho  small  machine,  running  at  lower  76 
armature-coils  of  less  Riiliating  capacity  is  electro-motive  force,  does  less  wort  than  the 
nnmual  to  the  work  put  upon  it,  and  hxs  its  larger  in  the  proportion  of  their  respective 
coils  injured  or  burned  out  by  the  excessive  capacities.  Thecommntator-brnshesarokcpt  . 
current .  winch  traverses  them.  I  have  often  adjusted  to  the  point  of  least  spark,  as  snch 
•i  foam*  it  necessary  or  convenient  to  use  111a-  point  varies  with  the  load  upon  the  machine.  75 
chines  of  different  capacity  in  connection  with  it  is  evident  that  in  some  cases  it  may  be  de- 
1  be  same  circuit.  Knr  instance,  in  a  plant  of  siniblo  to  regulate  the  ciectro-motire  force  of 
nuccii  hundred  iueandvseeut  lights  it  might  only  one  of  two  machines  in  order  to  properly 
^  s*,^?lrc?  *°  !,su  a  one-thonsand-light  and  a  proportion  tho  two. 

?  bve-bumlred-light  madiinetoprodueetlienec-  Tho  accompanying  drawing  is  a  diagram 
tssary  quantity  of  current,  ami  in  some  plants  illustrative  of  tile  inventiox 
1  may  wish  to  keep  small  macliiiics  as  spare  A  nml  A'  represent  two  dynamo-electric  ma- 

nuehines,  which  arc  thrown  into  circuit  when  chines  of  unequal  generative  capacity.  Their 
-  loa4  is  put  upon  t  lie  generating-  armatures  arc  connected  in  multiple-arc  tir- 

nsation.  To  provide  for  such  instances  ns  cnits  d-i  v:itii  the  rnnin  conductors  1  2,  and  the 
T?V 1  «  devised  a  method  of  operation  field-magnets  are  placed  in  other  circuits,  5  6. 

which  allows  the  running  of  two  unequal  ma-  II  B  arc  iudicatois  of  umpires  of  current 
ehinis  m  multiple  are  from  the  same  circuit.  Anv  ampere-indicators  may  be  employed— 

„ ,r  ?i.  iy  regulating  the  electro-motive  force  for 'instance,  thatset  forth  in  my  application 
p  “  the  machines  until  each  machine  gives  its  No.  Oil,  (Serial  No.  118,54a)  In  each  field- 
J®y*r  Proportion  of  the  entire  current  gen-  circuit  is  an  adjustable  resistance,  E.  Obo 
““cd.  I  employ  indicators  of  am|xrcs  of  adjusting-arms  are  connected  ddachably  with 
^roat,  one  for  each  machine,  wherehv  I  can  spindles  a  a,  which  are  revolved  by  tho  shdt 
..  what  current  each  machine' is  civ-  1>.  Tho  resistances  are  disconnected  and  ad- 

,3S“d;a<ljusttheelectro-motiVcforcc(wlTich  justed  until  the  indicators  B  show. the  right 
oinrf  ?0I,C  ln  various  ways)  until  the  indi-  proportion,  and  then,  the  resistance-cods  be- 
dune  * ,Criellt  Proportion  for  each  ma-  ing  relatively  proportioned, 

Whe'r  T?C-  ,n:ldli"“  are  tlieu  regulated  to-  ing  to  the  capacity  of  tho 
*  fe™1  «  the  same  proportioi?  according  tion  with  which  they  are 
.  “  variations  m  the  current  required.  Where  ncctcd  again  with  tho  shaft  and  may  be  ad 
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J  useful  Improvement  in  Elect rie.nl : 

Xo.  -151:';  anil  I  ilo  hereby  tied: 
following  i>  a  full  ami  ilvscr 
same,  reference  living  liail  lo  lin¬ 
ing  drawings,  anil  to  I  In:  letters 
10  marked  thereon. 

Theohjeel  of  this  invention  is  to  produce 

anautoniaticallr-n-gist  •-* - - 

in;  the  eleetrieal  energy  consumed  in  a  cir¬ 
cuit.  which  w  ill  lie  simple  in  construction  and 
15  efficient  in  operation.  This  is  accomplished 
by  the  use  of  two  electrolytic  cells,  two  of  the 
electnxles  (one  of  each  cell)  living  suspended 
from  the  ends  of  a  beam,  which  is  snpporteil 


the  main  conductor* 
arc  connected  with  tl 
breaking  device  operated 
which  the  current  of  the 
through  the  cell,  having 
d  or  depressed,  according 
r  is  acting  by  depositing 
rum  the  suspended  elec- 
l 'Upon  the  elevated  elec- 


stripped  from  the  depressed  electrode  until  it 
weenie;  lighter  than  the  elevated  electrode, 
5  *uen  the  same  movement  takes  place.  The 
movement  is  utilized  to  break  the  circuit  of 
uioccll  through  which  the  current  has  been 
{“Sung,  anil  to  complete  the  circuit  of  the 
'  n 1 ,  •  movement  of  the  I  leant  isalso 

w  ,°.'rork »  registering  apparatus,  either 
ymakingauil  breaking  thecircuitsof  electro- 
me  O  or  |,y*  a  mecliauical  connection  with 
^ora  part  moved  by  it.  The  electro¬ 
ns  ceiborinoihei 


magnets  or 
•be  beam  01 ..  „ 

.  ,, 

1  o  register  a  partial 

“  w°fkcd  by  the  beam.  The  beam  will 
wutmuc t0  ‘>1*  and  forth,  and  its  move¬ 


ments  will  be  indicated  by  the  register  the  as 
suspended  electrodes  acting  as  the  cathodes  of  ^ 
he  cel  s,  and  receiving  additional  weight  at-  '  - 
tcrnatel  v,  or  acting  as  the  anodes  and  being 
stnpissl  alternately.  At  the  end  of  each- 
mouth  or  other  fired  period  the  direction  of  sc 
the  current  through  the  ccUsand  the  conncc- 
t  ions  of  the  circuit- coni  roller  will  bfcrevetsed,  • 
and  the  suspended  electrodes  will  become  the  • 
anodes  or  the  cells,  if  they  have  been  actiag 
as  the  cathodes  duringtho  previous  month,  or  60  - 
the  cathodes  if  they  have  before  acted  as 
anodes.  To  effect  the  rcveisal  ofthocarrent 
anil  the  connections  of  the  circuit-controller, 
a  simple  hand-revciscr  is  used  for  such  pur¬ 
pose,  which  will  ho  mounted  upon  a  common  65 
spindle,  nnd  will  be  worked  simultaneously 
by  the  employe  of  the  lighting  company  who 
makes  note  of  the  condition  of  thometer.  To 
maintain  electrical  conncctioa  with  the  work¬ 
ing-beam,  such  beam  is  provided  with  a  rod  70  , 
at  one  cod  dipping  in  a  cup  of  mercury,  which 
keeps  the  pnrtsin  good  electrical  contactwith- 
oat  producing  friction.  The  circuit-controller 
worked  by  the  beam  makes  and  breaks  the 
circuits  ofthecellsbymeans  of  mercury-caps  75  - 
and  points  which  arc  dipped  into  and  raised  ' 
out  of  the  inercnry,  tho  movement  thus  re-  • 
iniring  very  little  power.  The  working-beam 
las  its  movement  retarded  by  means  of  a  re¬ 
ciprocating  dash-pot,  so  as  to  assure  rcgu-  80 
tartly  and  prevent  the  meterfrom  beingaffect- 
cd  by  jars.  A  compensating-resistance  is  ■ 
placed  in  the  circuit  of  tho  cells,  so  as  to  com-  .  .. 

pensato  for  changes  in  resistance  caused  by  : 
variations  in  temperature,  and.  a  lamp  or  85 
other  heating  resistance  the  circuit  of  which 
is  closed  bv  a  thermostatic  device  is  used  .:  • 
with  each  meter  to  prevent  the  freezingof  the  ... 
solution  of  the  celts.  In  connexion  wiaradi  .  . 
automatic  meter  0  simple  dcc^i,c.“^  9°  '  . 

meter  may  tie  used  lo  keep  tho  record  intact 
if  the  antoraatic  meter  should. become  inop-  it¬ 
erative.  For  this  e?tra  ceU,  a3  well  as  th» 
cells  of  the  automatio  meter,  there  -  ; 

i-mblv  used  amalgamated- mao  electnxles  95 

■ 

reference  to  the  drawings,  in  which  Figure  I  -  , 


304.082 


When  the  rovorsersarc  shifted  to  make  the 
mspcnde.l  electrodes  tlie  ano<tes  of  the  cells, 

htjjjSi. . .  "  '  ■  “  “ '  "  ' 


(Jtccll  Aam!  the  point  carried  by  arm  if  to 
3  he  immersed  in  the  memiry  of  cup/',  from 
Son  one  side  of  It  by  wire  I  to  <;,  from  thence 
by  wire  0,  resistance  If.  to  enp  then  by 


_ _  .  risle  of  cell 

10  anil  from  there  to  the  stationary  electrode  of 


trailer  I), ‘wire 

to  wire  ion  the  < 

be  stripped  from 
;  A,  when  it  will  I 
[ended  electrode 


reverserti,  and  wire  It,  back 
tlier  side  of  It.  Meta!  will 
the  suspended  elect  rode  of 


f  I!,  c; 


■ed  by 


make  contact  in /. 


...  .  ..  from  i  on  one  side 

of  It,  ri«  I  <1  <*  W  III'.  through  cell  II,  from 
> the  suspended  to  tbe  stationary  electrode  S 
G'/I)  5  t!  to  3  on  the  otlier  siilc  of  It. 
The  suspended  elect  rode  of  It  will  now  be 
stripped  until  lighter  than  that  of  A,  when 
the  beam  ('  will  again  lie  tipped  and  the  op. 
i  eration  repeated.  The  electro-magnets  K  K' 
will  work  the  register  at  each  movement  of 
C,  as  before  explained.  This  register  will  lie 
worked  by  complete  movements  of  the  lieatii, 
bat  will  not  lie  nftectcd  by  a  partial  move¬ 
ment,  which  it  may  Ik?  desirable  to  takeac- 
rount  of.  l'or  Ibis  purpose  a  scale,  S,  is 
placed  kick  of  the  arm  or  finger  e.  or  is  other¬ 
wise  arranged  in  connection  with  the  beam  <’, 
so  that  it  will  show  partial  movements  of  such 


lo  operate 


Jccts  downwardly  from  the  pivoted  circuit- 
controller  it,  and  by  its  movement  works  the 
register;  or  the  electromagnets  K  1“  may  lie 
employed  to  ojK-r.ite  the  register,  and  lie 
battery,  the  circuit  of 
ud  broken  by  the 


i  worked  b 


ber  mav  be  itscil 
J>  circuit  through 
broken  bv  the  m 
.  A  local’  batter 
in  connection  w 
though  the  then 
55  uectcd  witli  the 
local  battery  wii 
will  lie  readily 


egislcr/tho 
;  made  and 

.  I  as  used 


;c  from  tli 


•ho  bindii 
extra  resh 
'n  Fig.  4,  K  is  a 


?ing  omitted. 

.,  .  '»•  ■*>  K  is  an  expansible  chamber  in- 
"wing  a  heating- resistance.  4 which  is  shown 
“an  incandescent  electric  lump.  F  is  the 
repslcr  connected  with  the  chamber  K,  and 


KW’  local  battery  in  cir 

lntnlf  baltcp.fc  elSd  the'restSj^  70 

SSfpHSlo 

oilier  direction.  A  sprmg or  weight  onerntd 
mee  ianisn,  could  be  usld  to  work  tK 
tstcr,  it  being  released  and  locked  by  the 
movement  of  the  beam.  Thisisillnstratcd  in  So 
hig.  o ,  wherein  a  pivoted  lipping  dericcTD'  80 
worked  by  the  arm  c  fronrtbe  beam,  aeteto  - 
lock  and  release  a  scape-whecl  of  a  mhrht 
or  spring  operated  train,  Jf,  forming  part  of 
the  register.  An  incandesdng  electric  lamp  8, 
or  other  form  of  heating-resistance  the  circuit 
of  Winch  is  closed  by  a  thermostatic  device 
IS  used  III  connection  with  the  meter  to  pre¬ 
vent  the  solution  of  the  collsfrom  freezing, as 
shown  in  my  Patent  Xo.  251, 55S.  .  -  .  „• 

In  connection  with  each  automatic  meter 
there  is  preferably  used  a  simple  electrolytic 

meter,  I,  placed  with  compensating-resistancc 

r  ill  a  shunt-circuit,  11 12,  around  a  resistance 
r,  in  one  of  the  main  couilnctoisof  tic  bona-  ot 
circuit.  This  extra  cell  furnishes  an  accurate 
mid  reliable  means  of  calculating  the  consnmp- 
lion,  and  its  [dates  may  bo  weighed  if  the  au¬ 
tomatic  meter  gets  out  of  order, orasacheck  ' 
upon  its  accuracy.  Tbe  automatic  mctcrhcxc-  too 


id  adding 


inlieforcdcserilicil differs  essentially  fromthat 
set  forth  in  my  Patent  Xo.  310,678;  in  that  in  - 
the  meter  of  said  patent  the  movement  is  pr 

duccd  by  taking  metal  from  one  at . 

metal  to  tlio  other  of  twro  counter _ „ 

electrodes  simultaneously,  tho  current  being- 
reversed  nt  each  movement,  while  in  the  me-  ?; 
ter  hereinbefore  described  the  movement  is  - 
produced  by  Cist  adding  metal  to  one  and  _ 
then  adding  it  to  the  other  of  two  connterbal-  no 
.-leetrodes,  or  Gist  taking  metal  from  r 

. . then  from  tho  otherof  two  counter- 

balancing  electrodes,  the  current  being  re- 
•  eised  periodically  by  hand-rcveiscrs.  The  . , 
•ounterbalancing  electrodes  are  thus  both  of  115' 
.lie  same  nature,  being  both  cathodes  or  an- 
odcs,  and  never  one  an  anode  and  the  other  a 
cathode.  Tho  use  of  a  complicated  automatic  ■ 
;nt-rcvciser  is  thereby  avoided,  and  the 
'  more  simple,  efficient,  and  less  too 
out  of  order.  - 


liable  to  get 

What  1  data  U—  .  . 

1.  An  electrical  meter  having  in  corabraa- 
non  two  electro-depositing  cells,  and  means 
for  passing  current  through  tho  cells  alter-  raj 
ah  lx,  substantially  as  set  forth. 

•>  I11  nn  electrical  meter,  the  combination  • 
of  Two  electro-depositing  cell*  a  pivoted  beam 
from  which  one  electrode  of  endi  cell  is  sns- 
Ticiidcd,  means  for  completing  tho  circuit  130 
through  the  cells  dtOTatdy, 


ing  mechanism,  substantially  as  set  forth. 
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liat' 'lTu>'"™\.  Edison*  of  ^  “^cb'c  joints 

....  ,,V  xi.iii  '  I  .*  V10®-  Reforousing  these  plates  I  cr- 

s,  v  lriv  'i„vfn'i«  •!  n  »  nn,l  some  difficulty  in  fitting  thcsurfaces 

h  i  V?  ,  w“  “fH'okwyrorwaaaiWpietSdiitSr^  „ 

,lf  i.  j. *‘,7°  gctl!"  80  l.,lat  tbcre  ’ron1'1  be  large  snrLc-  5 

....  .  f  "Imlt  tin  followin',  contact  ami  Rood  magnetic  conductivity;  bat 
■.I..,,*  to  n  ipn  m  1 1  v  e!y  1  fg  ti  t  plates  can  be  well  fit- 

I  r.  Lit.  >.  iiumlj  .  to  I  ho  1.11.1.  ted  to  the  surfaces  so  as  to  malto  a  Rood  mao- 

.  ,'CJ0lnt  “l*“n  them, and  this  can  bedone  6o 
.  oiiMrm  t  mh  Ii  magnets  that  at  less  expense  than  the  direct  fitting  of  the 
ronioveit  iroui  its  place  with-  ooixs  and  pole-pieces.  The  wire-gauze  coTer 
other  .-..ns  wind,  extends  across  the  space  between  the-: 

II  >  ■>'  cut  ion  relates  to  the  extensions  tnay  be  secured  to  these  plates. 

•  armature  of  an  upright  ma-  In  the  accompanying  drawings,  Figure  1  is  65  - 
ami  other  Mik-tauces  which  a  side  elevation  of  a  dynamo-electric  machine 
it  from  atnive.  Jho  first  ob-  with  tiic  two  ends  of  one  of  the  magnet-cores 
v  attaching  each  core  minor-  in  section;  Fig.  2,  an  end  view  of  the  machine 
'  extension  in  the  manner  to  with  the  details  of  the  armatorc  omitted;  Kg. 
forth,  or  to  the  polar  extern  .1,  a  plan  view  of  one  of  the  plates  whidi  are  ;o 
It  and  other  cores,  and  to  the  secured  to  the  polar  extensions;  Kg.  4,  a  sec- 
ecu  of  the  magnet  of  w  hich  tion  of  the  lower  part  ofa  magnet-core,  taken 
1  part ;  and  t  he  second  object  on  the  dotted  line  x  x  of  Fig.  3,  looking  from 
daring  a  cover  of  wire-gauze  the  direction  indicated  by  the  arrow;  Fig.  5,  ' 

.  u  liidi.  while  it  prevents  the  mi  elevation  of  one  of  the  flanged  plates,  and  75 


he  circulation  Fig.  6  a  view  of  the  wire-gauze  cover  of  the 
x>  la-tween  the  armature. 

ire.  The  cores  A  is  the  bed-plate  on  which  the  machine  is 
yokes  or  lack  mounted.  HR  are  tho  polar  extensions  of  the 
•movable  con-  machine,  fromcach  of  which  rise  twomagnet-  So 
;h  such  yokes  cores,  C  and  C.  which  are  wound  with  wire  ■ 
held  liy  nuts,  coilsoaudformtheticldelcctro-magncts.  The 
lie  bolts  with-  yukcsorb3ckpieccs,DD,connccttbetwomag- 

novably  to  the  net-cons  C  together  and  the  two  cores  C  to- 
nt Inched  to  a  gether,  respectively.  The  yoke  D  Is  secured  85 
the  bottom  of  to  the  magnet-core  C  by  a  bolt,  i,  passing 
e.  .Such  plate  through  tlieyokcintotheendofthocoreand 
c  polar  e.xteu-  secured  by  the  nut  c.  All  tho  other  cores  C 
provided  with  and  C  arc  attached  to  tho  yoke  in  the  same 
I  ni, extend-  manner.  The  lower  ond  of  each  core  C  is  sc-  90 
i magnet-core,  curedbyboltsddtoaplate,E,snchpIatebe- 
•inature.  The  iug  of  greater  area  than  tho  core,  anil  having 
1-ht  iron,  arc  a  fiance,  which  extends  up  aronnd  the  lower 
nadeofcylin-  part  of  the  core,  except  on  the  s'de  toward  the 
he  polc-picccs  armature  F.  Each  plate  E  is  secured  to  the  95 
mil  hence  the  polar  extension  by  bolts//-  A  eercen,  b, 
lie  pole-pieces  preferably  of  wire-gauze,  is  placed  over  me 

ire°prcfcnibh*  cn^at Wh“d»‘ ^i|prevenUdu| So, 
-tllcr.^Thcfe 

simply  attach  It  is  evident  that  by  removing  the  necessary 
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hn!i\  known  Dial*  J/TimvcwA.  ICmso.v.  of  !s“cS  he  ml°R'P<?Dt-  ,&ch  conductor  3 

Jlcnlo  Park,  in  III.'  . . .  ..f  Middliwx  ami  ida^reL^f  °f  “  PJne>  h’  ani1  ,he* 

Sal.-  uf  Xc'v  J.-rxv,  have  invent.il  a  new  an.  thnmlcr  sii™*  t- T"  ,h,°  “PP™3*  of  a 
.  cifful  Imi.rovcni.ut  in  Sr-tcnn  of  ri,.fiH.-,i  I,.  ,  .,  510™'  .Emh  conductor  3  also  in-  « 

The* object  of  this  iii'veiilini.  is  to  protect  l?c  ml  “"i*  **’  9’  wWch  **  ““meted  by  • 

(Irtlrical  '•encpit"!'-  ami  the  A.i‘l  .1  9  lh.  .c,"in"nct  »"}’  from  a  contact- point,  i 

„  riM  «i art  ,,-rew  1.  from  K  ie  iiihiml  armi"1',rc  C  forms  Part  of  IholoViAist-  6o 

|.rli-hl  If-  .i  i.veui  t.V  l  en  ,V1  r,  "J,  rn,  ancc  ground  connection  -I.  When  the  circuits 
i  !,re  dosed  at  4, the  magnets  B attract  their  ar- 

!  .  v  -A,!!  •  ,  v  nialnres,  breaking  circuits  at  ec.  Being  of 

in*  -.-'  ?  u'JL  l  e  ,°  hlSh  rostslanco  the  gronnd-circuit  3  Stakes 

m  .lil’.r  .7","'Cli',“  ccs?lvc  lightning-discharge  npon  cither  of  the 

amine  .the ourrvnt  main  conductors  1  2  reaches  a  condnctor 3,  jo 
Hu  m!  '  n  |  “7  of  thosys-  such  conductor  is  fused  by  it,  the  nnnature  C 
Mrti.if.  iH  A *  rat *' i,  !u  ,l,sVl,a.rh'es  °  ll‘o  is  retracted  hr  its  spring,  connection  is  made 
V -  i-  f.  !“■■’ ”"  '“1  mcondtic  orashould  at  c,  nnd  the  lightning  passes  to  the  earth 
^i!!.  i  •  -  Kh !"!"»’•„  1 1";  special  object  I  throngh  the  lovr-resistnnee condnctor -1.  .  It  is  , 
..  ,;™a  , ' K?  1,1  ,,‘l'flo>cd  ground-  ncctwsary,  as  cxplaiiicd  in  the  application  re-v7j 

|K'°^  V,r-V  "r  1  r'*,M,anre  wi,1'Oiit  forreil  to,  to  havo  the  ground-connection  from 
T  P”™1* '['r"'''  of  protection  afforded.  l*o!li  main  conductors,  in  order  that  whichever 
.  Prov*de  ground-conduct-  conductor  may  bo  struck  the  lightning  may 
,  ?e,J  ,"i- 1  resistance  and  devices  in-  pass  to  earth  without  crossing  throngh  the 
r,  „!'!  f1"  Sl ,  ‘■•inductors,  which,  on  the  lias-  lamp-circuits  or  armature-circuit  -  So 
f£}'£  a!‘  am"r",;1’  ‘■'"  rent,  such  as  a  light-  In  Fig.  2,  in  addition  to  the  main  conduct- 
"iaieo  a'T'  rl,,se  ,l.“'  “losing  of  low-re-  ots  1  and  2,  thecompensating-conductorGex-  . 
if™” •  C0|"j lurt.irs.  which  convey  the  light-  trndsfrom  between  the  gcneratois  A  A,  the 
mMothcrarth.  Asinlhenpplicatioiiabore  translating  devices  a  a  being  connected  bc- 
•:  A’iJV  °’  ”m.'  s‘‘l  "f  ground-connections  is  tween  said  compcnsating-condnctor  and  the  85 
Sf/r""  T.ll.‘,f  ,llc  tK"  ,,r  ,,10ro  metallic  main  conductors.  Each  of  the  three  metallic 
mnuuctois  which  extend  from  the  source  of  condnctois  1,  2,  and  5  is  therefore  provided 

with  the  ground-connections  34,  and  theac-  . 
ay  invention  is  ilhi.stnit.il  in  the  aiuicxtil  coinpanving  circuit -controlling  devices,  as 
o  S"?!' 1,1  nl,irI‘  Usurp  1  is  a  diagram  illns-  describol  with  referenco  to  Kg.  t  While  it  90;: 
Wing  the  application  „f  ,„v  invention  toau  is  preferred  to  place  these  devices  at  the  cen- 
255*  "‘"'I'pP'-orc  system  of  electrical  dls-  tral  station  or  sonrcc  of  supply,  it  is  evident 
„  :,nd  l'ig.  2nd  iagnim  showing  it  in  that  they  might  be  arranged  at  any  port  of  the 
svusm ‘0n  ""1  :l  ““mpoiisatiiig  orthrec-wire  system.  . 

•*hcid.  What  I  claim  is—  »  9a  > 

45  n^ri,,g l<  A  is  ='  dynamo  electric  1.  The  combination,  with  an  electrical  gen- 
S"V"'1 1  2  ;lro  main  conductors  extend-  orator  and  the  external  circuit  therefrom,  oT 
w«heMfr0m I1*'-"1  s"I,P.'-vi,,e  lamps,  inotois,  two  condnctors  extending  from  cad.  ade^f 


or  nth™ V  ,  1  ‘  -  "Ploying  I  a  m  |  is,  in.ilom,  two  conuncrora  ci.cuu.ui;  ....  ----- 

Iui®rtn,“s'a,ing  d.  vios  «,  connected  in  said  circuit totheearth, and meaiacontrolled 
i>Sn  l-rC-  F~®  ■**  main  conductor  a  by  the' current  in  ono  of  the  rorth-mronds 
J  a; ‘ d.  .'Xtcn.ls  lo.urth  E,  containing  tlias  formed forconlrollingthcothcrcarih  cir 

sh  resistance,  It,  preferably  of  a  metal  cuit,  substantially  as  set  forth. 
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To  all  whom  it  may  concern 
lie  it  known  that  I.  Thomas  A.  Edison,  of 
Menlo  1-ark,  in  the  county  of  Middlesex  and 
Stale  of  New  Jersey,  have  invented  a  new  ami 
5  useful  Improvement  in  Systems  at  blec In- 
cal  Distribution,  (Case  No.  o!»,)  of  which  Hie 
following  is  a  specification. 

Mv  invention  relates  to  compensating  sys¬ 
tems  of  electrical  distribution,  such  as  the  one 
10  described  in  my  IMtent  No.  274,290;  and  the 
principal  object  I  have  in  view  wsndi  »n  »r- 
ran-ement  of  the  conductors  and  translating 
devices  that  all  the  translating  dev. ices  will 
lie  equidistant  from  the  source  of  e  ectr  eal 
.5  energy,  and  lienee  will  lie  affected  alike  with¬ 
out  the  necessity  of  mtiiiing  fccding-ctreiiits 

to  various  parts  of  the  systc.il, in  order  toequal 

izc  the  elect ro-motivo  force  at 

„  “s-  S^JSSSttr> 

arrangement  is  earned  out  i  ^com¬ 
et  the  several  cc“d wndnetors 

pensating  -  circuit,  the  eonnwao  fornli  g 
30  extending  inoppos  vjsj0ns  connected— 

opposite  sides  of  the  «  f  one  «iivis- 

tlmt  is  to  say,  tlie  negatn  c  side  o  iT0 

SSX&lS^^setlSS 

nccting  the  d  V'1S,°»™t  ofraainsnud  compensat- 
ra..gcmcnt0.dy?..^?rTwhi1e  the  tramlat- 
h,^ondactors  .srcau^t  -nt  froro  the  source 
inS  devices  arc  all  erp"”. .  rc,it(ioiiis  always 


trieal  energy  by  way  of  the  compensating- 

^Siasasagj 

ions  of  the  compound  compciisatiiig-circmt. 

mmm 

\rith  rclaUon  to  the  translating  devices  of  the 

oiMrmin  conductors  of  each  division  wdl  be 

steisffjssatisg- 

Iiwiu  tho  negative  conductors,  so  far  as  it 

ancr'and'to'niakc^e'condmrtors  of  °eaj|- 
,0  overlap  throughout  their  length. 

s sSS&SES 

froufthe  niain  conductors  in  the  streets  rate 
firimnsa.  Each  division  o  the  c,rcud,  h 
will  be  seen,  is  composed  of  a  pair  ot  mair 
conductors,  the  conductors  of  like  kind .beinj 
,,ll  ronnected  together,  and  the  lamps  are  ar 
nn'cd  in  multiple  arcincircuitsdcnvedfron 
these  liiaiii  conductors.  At thcccntral  static. 

m  sonrac  of  electrical  energy  is  composed 
preferably, of  dynamo  or  magneto  electric  ma 
chines  in  series  or  multiple  series,  there  hern 
one  or  more  machines  for  each  division  of  th 
circuit.  The  main  conductors  from  the  posi 
"lie  of  the  source  of  electrical  energy  o 

tivc'maracoiiducf^o?  thqCfirat ‘division^ 
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"maintained  ^“j"a  better  a  lanip^so  ^  of  insn 
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ayteldn'gextenshjn  thereof, snbstant 
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A.  KI>I SOX,  OF  MEXLO  FABK,  XEW  JEBSEY. 

ELECTRICAL  CONDUCTOR. 


Tonll  whom  it  mat/  concern •  will  keep  said  wire  from  reaching  the  end  of 

Bo  it  known  that  I.  Thomas  A.  Edison,  of  tlie  cross-piece.  The  goarf  wins  may  be  of 
Menlo  Park,  in  the  county  of  Middlesex  and  small  size,  and  may  bo  toed,  if  d«n^,u^- 

New  Jerscv  have  invented  a  new  and  ing-wircs  for  determining  the  electrical  con  45 
5  useful  Improvement  in  Kleetrir.il  Conductors,  dition  of  the  different  .of 
5  (Case  Xo.  G1X)  of  which  the  following  is  a  Beyond  the  ends  of  the  feeding-conductors, 

*%%£.***>*•<*•  a  m  two. 

.«  ^ssasssastfis' 

for  completely  isolating  such  wires,  thereby  elMtric-light  ngsjstem. 
preventing  telegraph,  telephone,  or  other  wires  A  is  ^lfoUin^^dK  C  C, 

from  comTng  in  contact  with  them,  whereby  carry-  the  dce^M^t^cwdogow  o 
the  powerful  currents  of  the  lighting-wire  which  are  SmjS-  D,  ?> 

15  would  be  transmitted  to  the  instruments  in  Above  them '  thSW 

connection  with  the  other  wires,  and  also  pro-  .winch  carries  •“&“ jtSuB«-wites  for  the  . 

p’?»«rl,he'tinBfromcvcr  - 

tact  with  which  would  be  undesirable.  The 

first  of  those  objects  I  accomplish  hv  the  use  Sw^Shination  with  electrical  conduct- 

of  guard-wires  placed  upon  the  poles  above  1.  nolri  of  guard-wires  placed  65 

the  light  ingw  inland  which  prevent  thcother  ors  Pla^  ^Q^tmdially  as  set  forth. 

»ssft»*ra«rai  ^jsr»?ssssb».:1 

lighting-wires,  and  so  bring  the  guard-wires  su|f  ion.  with electrical condnet- 


thc  lighting- wires.  I  extend  the  cross-pieces  2.  Thccom  inatio^  ^  ^^.vircs  placed 

*&»*&!!!&•*?***"* 

SSSsfesKWS 

mg-wires,  so  that  it  is  impossible  for  any  ors  placeu  uiw  r  them  carrying  guard-  ^ 

crossing  wires  coming  from  above  to  reach  Io?^^^£detheir  vertical  plane, sab- 
the  latter.  To  prevent  tlie  lighting- wires  wiresplarcd  75 

themselves  from  leaving  the  poles,  and  thus  s,a“  i^toSgncd  and  witnessed  this 
35  from  falling  uikhi  other  wires,  or  upon  any  spec  iS$t. 

object  below  them,  I  place  supports  upon  the  12th  day  ot  EDISOX. 

cross-picccsoutsidethciiisiilatois.  Thcscsup-  iu 

portsarcpreferaldv  pins  inserted  in  tho  wood  v,-ii„«ses- 

of  the  cross-piece,  and  of -such  height  that  "  If.  AY.  SEELT, 


oi  uic  cross-piece,  ami  or  -such  ucigni 
•to  should  the  insulator  lie  broken,  or  tho  wire 
in  any  wav  lieeome  detached  from  it,  the  pm 
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FILAMENT  FOR  INCANDESCENT  LAMPS. 

SPECIFICATION  form  toe  put  of  Letter.  Patent  No.  307,029,  feted  October  21, 10B4. 

AppIldUon  tied  OctoLrtir,  1312,  IXomoJ.LI 


Jo  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A. _ , 

Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  i nvented  a  new  and 
5  useful  Improvement  in  Electric  Lamps  and 
the  Manufacture  thereof,  (Case  No.  489,)  of 
which  the  following  is  n  specification. 

The  object  I  have  in  view  is  to  provide  a 
simple  and  economical  process  of  formiog 
to  the  carbon  incandescing  filaments  of  electric 
lamps,  which  process  shall  produce  flexible 
filament  of  even  density  and  resistance,  whose 
shape  shall  conform  approximately  to  that  of 
the  glass  globes  which  I  use  with  my  lamps, 
tj  Such  process  consists  in  firet  cutting  from  a 
fibrous  vegetable  substance,  preferably  bam¬ 
boo,  a  filament  of  somewhat  more  than  the  de¬ 
sired  size  (to  allow  for  contraction  daring  car¬ 
bonization)  and  having  enlarged  ends,  then 
sc  carbonizing  said  filament  in  a  closed  cham¬ 
ber,  preferably  under  pressnre  or  strain,  or 
both,  and  finally  bending  the  flexible  carbon 
filaiucut  thus  produced  into  any  desired 
shape,  preferably  otto  approaching  that  oftho 
25  lamp-globe,  its  ends  being  secured,  cither  be¬ 
fore  or  after  heading,  to  metallic  wires.  By 
Liking  hold  of  botli  ends  of  the  carbonized 
filament  and  bending  it  in  the  middle  it  natu¬ 
rally  assumes  a  shape  approximating  to  tha 
30  of  alougitudinat  section  or  the  “  pear-shaped’ 
glolic  commonly  employed  by  me,  and  this  is 
the  shape  I  prefer;  hut  it  is  evident  that  the 
carbon  may  he  bent  into  any  other  desired 
shape.  The  use  of  filaments  of  snch  shape  of 
35  course  adds  to  the  symmetrical  appearance  of 
the  lamp,  aud,  in  addition,  the  filament  being  1 
equally  near  to  the  glass  in  every  part  throngh- 
out  its  length,  the  glass  is  moreequally  heated, 
and  there  is  less  danger  of  breakage  than  with 


!  the  form  of  filament  hitherto  in  general  use.  40 
The  carhonizing-flasksused  are  ofsinipler  con¬ 
struction,  as,  instead  of  curved  grooves  for 
holding  the  previon3ly-bent  filament,or  blocks 
for  holding  it  both  at  its  ends  and  in  the  mid¬ 
dle,  a  single  Btraight  groove  only  is  necessary,  45 
or  means  for  holding  its  ends  alone.  The  pro-, 
cess  adds  to  the  economy  of  mannfacturc  of 
the  lamp,  for  a  larger  number  of  straight  fila¬ 
ments  can  be  carbonized  at  the  same  time  than 
of  filaments  previously  bent.  The  carbonized  50 
filament  is  snlficiently  flexible  to  be  readily 
bent  into  the  proper  shape. 

In  the  drawings,  Figure  1  is  an  elevation  of 
a  completed  lamp  containioga  filament  made 
according  to  my  process,  and  Fig.  2  a  view  of  55 
the  filament  before  bending. 

The  filament  A  is  cat  into  the  form  illus¬ 
trated  in  Fig.  2,  and  then  carbonized,  after 
which  it  is  beat  as  in  Fig.  1,  its  ends  secured 
to  metallic  wires  a  a,  preferably  by  the  elec-  60 
‘  iposition  of  metal  upon  the  joints,  and 
„„„  „-bolc  placed  within  the  inclosing-globc 
B,  which  is  afterward  exhausted  of  air  and 
sealed  off  at  t. 

■What  I  claim  is—  .  *>5 

The  process  of  forming  the  flexible  inean- 
_escing  filaments  of  electric  lamps,  consisting 
in  first  forming  a  straight  filament  of  carbon- 
izable  snbstance,  then  carbonizing  the  same, 
and  finally  bending  the  flexible  filament  thus  70 
formed  into  the  desired  shape,  substantially 
3  set  forth. 

This  specification  signed  and  witnessed  this 
th  day  of  October,  18S2. 

THOS.  A.  EDISOX. 
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SpaiSES: 
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25s;"£SSS3lS ; 

*STO5x-=r  s 

^"effect1  of  t  he  careen  t  upo!ui  gab  f 
irm  M  tfr  "?edl?  or  bar'  whicI*  carries5 an  ne 
«  '  circuit  at  moving  contacts  to  on-  cp 

3  .W.ES  ?"C,S  movlnS  another  arm  carry-  at 
tile  nSS  following  the  movements  of  3,: 

rnnomciot-  .  L  cr':lrJn-  Thenccdlcof Illegal-  cit 
vanoi neter  is  arranged  in  a  magnetic  field,  tin 
no  v-ri  ^■"luv.ed  °,ut  of  'l>nt  field  more  or  less  by  cat 

4  S  r,'1' m  ,hc.  c“rrcut-  These  variations  sisl 
••,rc.  r”  ?.  e,,,C"t  ®f thegulvanometcr-nccdlo  Th 
KMn.li1..1  pppcrtioiial  to  the  energy  con-  of. 
wimiwi'i  ^I'cc’.ccmt, and  hence  theline  marked  div 

4S  record  of  ™,°' ln°  striP  * form  an  accnrate  plei 
nnvli^  ,IC.  r'Crgy  cons,micl]-  The  strip  one 
"la-\he  “oved  by  any  suitable  device,  a  clock-  bra 

that  purpose  CClr,C  ",0*°r  bC,'"S  en|***d  f0r  net 


that  purpose.  ,C  U,0t0r  bC,"S  emp,0}c<1  for 

TO  mrtW„arC^!DI>a"yi?ff  drawings,  forming  a 
SI1.?5  *5urel  “atop  view^  partly  dia¬ 
grammatic,  of  apparatus  embodying  the  in- 


f.  of  the  gnfvanometer  “  TcrticaI  scction  tLrongh 

;£ 

or  of  (bo  circuit  3  4.  or*  a?  tni11!  °10  main  Hne 
1  in  stood,  it  may  be  armn^T  b,°  wel1  Under'  62 

s  S±STfS:ars."f 

5  « 

t°  arm  rcnwhMTn?  contaote  '/^carried  by  an 

f 

;  teef»ris 

f 

•  rations,  and  with  these  ratchet-wK  cm 
Sago  pawls  A  f,  carried  by  the  armature-levers 
e?ts°f^C  ™ra?,nC,t8.PG-  T^  electro  mag- 
!  enp  3 a  ^’n,diV1SrSOf? “CPiplcarc cir- 

f  ^^“if'riPVpSo/partof^Zreto0?  85 

the  contacts  «/,  the  electro-magnets  being  lo- 
citcd  in  the  divisions  of  the  circuit.  The  re-  go 

The  e;rcn  ,IS-P,-C-  mb,-V,inCluacd  in  '!'C  cirenit.  * 
The  circuit  o  b  is  completed  bv  the  touching 
of  either  contact  e  or/  by  the  arms  d,  undone 
division  or  the  other  of  this  circuit  is  com¬ 
pleted,  according  to  whether  the  arm  touches  n- 
oneortheother contact.  Theclosingof cither  9 

branch  of  circuit  5  G  causes  the  electro-ina-. 
net  to  movo  the  arm  C  so  that  the  contact  will 
move  away  from  the  needle-arm  and  break  the 
circud.  The  needle-arm  will  follow  np  the  100 
contact  until  the  entire  deflection  due  to  the 
variation  in  tbecurrentisaccomplislied.  The 


il 
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SPECIFICATION  forming  port  of  Letters  Patent  No.  317,631,  dated  May  12. 1885. 

'i'?!!"1  Vi  vla,y  concern:  I  j,  ;s  t;,e  base  proper,  which  isformed  in  one 

Merdn  iMrt  "  t*l?t :  Edisox,  of  piece  directly  upon  the  neck  and  bottom  of 
Slatc'ofNew  Jersey  ""J  ??  If1??  by  '"4™* ■«>“?»«  ia  P"P«  8baPa 


^vLiit  k  intemM  Mot  *  t  31?  18S1» which  is  briefly  as  follows:  To  d 

w  lion  it  is  intended  that  an  incandescing  a  wire,  7,  is  attached,  and  to  fa  wire  c  ^7  is 
.  “1°^",'  “!n,P  s,.m,.11be  readily  removable  from  twisted-  to  the  leading-in  wire  a,  and  e  to  b. 
p.in ^  f.ocket  or Support, and  the  The  contacts  are  then  placed  within  a  mold. 

L  "  th®  Ia,.nP  from  the  socket  the  neck  of  the  lamp  inserted  and  held  in  no- 

•ret  ofnlae!^1  J  con'I,lctc<1. or  j?rokcI1  by  tl)0  sition,  and  the  space  between  the  contacts  aPnd  65 
act  01  pi.icin0  in  or  removing  from  position,  the  wire  filled  with  the  plastic  material  The  ° 
it  is  necessary  that  the  lamp  he  provided  with  latter  having  hardened  the  lamp-neck  is  with- 
15  a  uasc,  in  or  upon  which  are  secured  contact-  drawn  from  the  mold. 

‘  n.’e  n"",,,S  t?™i,naI.8  of  ‘’I0  V™  laa*aS  Tbe  contact -plates,  it  will  be  seen,  are 
into  Ibc  lamp  and  to  the  incandescing  conduct-  joined  together  and  supported  upon  the  neck 
,e,  1,,tl*erto  been  made  of  of  the  lamp  by  the  hardened  plastic  material, 
set  oral  pieces  of  inotal  or  of  wood,  or  of  wood  The  method  is  given  as  typical  onlv,  as  it  is 
o  ana  metal,  secured  to  the  lamp  by  a  greater  evident  that  the  invention  may  be  carried  into 
0r,rmf  Xieet llnf  °r  c.0.mc".t- .  . ,  enaat  in  a>aay  other  ways  and  w  ithout  the  use 

The  object  of  this  invention  is  to  provide  of  a  mold  at  all. 
the  incandescing  electric  lamp  with  a  base  of  I  do  not  claim  heroin  the  method  of  mold- 
simpler  and  cheaper  construction;  to  which  ing  the  baso  directly  upon  the  lamp  nor  the 
5  r  1  11  consults  in  abase  formed  upon  the  neck  mold  therefor,  as  such  forms  the  subjoct-mat- 
or  tbe  lamp  entirely  of  an  insulating  plastic  ter  of  the  application  hereinbefore  noted;  but 
material,  to  which  are  secured,  preferably  in  What  I  do  claim  is— 

l'r(°co«  or  manufacture,  the  necessary  1.  In  an  incandescing  electric  lamp,  tlio 
„  — ,  ,  ,sucI‘  IT168  b*,nS  jomed  to-  combination,  with  the  glass  inclosing-globe 
HobebyHienf  T"  t.l,e."cck  ®r  tho  lamP-  aa<l  tbe  neck  thereof,  of  contact-plates  joined 


globe  by  the  plastic  material.  These  contact-  together  and  held  upon  the"  necko?  the  lamp 
1,1  different  horizontal  by  plastic  material,  substantially  as  set  forth, 
planes,  mid  one  is  a  screw-ring,  the  location  2.  In  an  incandescin'-  electric  lamn  the 
of  the  piates  in  different  horizontal  planes  per-  combination,  with  the  glass  inclosing-globe 
,0  nutting  the  lamp  to  be  revolved  while  the  and  the  neck  thereof,  of  contact-plates  located 
base  is  entering  a  socket  without  short-cir-  in  different  horizontal  planes,  said  plates  he- 
cn.  mg  the  socket.  ing  joined  together  and  held  upon  the  ncck 

In  tiled  rawing  is  shown  a  lamp  and  thecon-  of  the  lamp  bv  plastic  material,  substantially 


tact  as  rings  in  elevation,  while  tlic  portion  of  as  set  forth.  ‘  ’  " 

the  basesceu  is  in  section.  y.  I„  all  incandescing  electric  lamp,  the 

A  is  the  exhausted  globe  inclosing  the  car-  combination,  with  the  glass  inclosing-globe 
bon  filament  C, secured  to  the  leading-in  wires  and  the  neck  thereof,  of  contact-plates  one 
a  0,  which  pass  through  and  are  sealed  into  of  which  is  a  screw-rin"  located  in  different 
the  supporting-tube  B,  whose  lower  end  pro-  horizontal  planes,  said  p?atcs  being  joined  to- 
jecls  beyond  the  globe  A  as  a  tube,  x.  The  gether  and  supported  upon  tbe  neck  of  the 


45  jecls  beyond  the  globe  A  as  a  tube,  x.  The  gether  and  supported  upon  the  neck  of  tl 
contacts  upon  the  base  are  here  shown  as  rings  lamp  by  plastic  material,  substantially  as  s 
/  <7,  located  in  different  horizontal  planes,  the  forth, 
latter  being  screw-threaded  to  fit  a  correspond¬ 
ing  screw-threaded  seat  in  tho  socket;  but  it  THOS.  A.  EDISOX. 

50  is  evident  that  these  contacts  may  be  of  any 

suitable  size  or  form,  and  that  tho  invention  Witnesses: 
herein  is  in  no  wise  dependent  upon  any  par-  Paul  D.  Dver. 


(Ho  Model.) 
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INCANDESCENT  ELECTRIC  LAMP. 


SPECIFICATION  forming  part  of  Letters  Patent 


To  all  u-hom  it  muy  concern: 

Be  it  known  that  I,  Thomas  A.  Kuiso.v,  of 
.Menlo  Park,  in  the  county  of  Middlesex  anti 
State  of  New  Jersey,  liave  invented  a  new  and 
5  useful  Improvement  in  Incandescent  Electric 
Lamps,  (Case  No.  JOB,)  of  wliicli  the  followin': 
is  a  specification. 


place  ou  the  I  op  of  the  wire  snppnrl  a  p] 
rill",  anil  set  in  the  center  of  said  s 
within  the  tins,  a  screw-threaded  p! 
thimble.  Short  wires  areatlachod  to 
bon,  ns  above,  and  a  glass  disk  extendi 
supporting  sneh  wires.  A  platinum  r 
a  screw-threaded  platinum  plug  are  a 


In  the  use  of  incandescing  electric  lamps  it  to  the  lower  side  of  said  glass  disk,  on 
may  be  sometimes  desired  after  a  carbon  lila-  wires  attached  to  the  carbon  being  co 
o  incnt  has  become  broken  or  worn  out  to  snb-  with  the  ring  and  the  other  with  tl 
stituto  another  therefor,  using  the  glass  and  The  ping  is  screwed  into  the  thimbh 
metallic  portions  ofthclamp  over  again  with  wire-support,  the  glass  disk  being  he 
the  new  filament.  suitable  tool  for  this  purpose,  whereby 

The  object  of  my  invention  is  to  render  the  is  completed  through  the  filament.  \ 
5  process  of  substitution  as  simple  and  convcn-  these  forms  the  projection  at  the  top 
ient  as  possible;  and  to  this  end  the  invention  globe  must  be  of  such  diameter  that  v 
consists, principally, in  makingrcmovablccon-  top  is  removed  an  opening  will  bo  left 
nections  between  the  carbon  and  the  leading-  ficient  size  to  allow  the  withdrawal  of 
in  wires  of  the  lamp,  such  connections  being  carbon  and  admission  of  a  new  one. 
o  so  formed  that  good  electrical  contact  as  well  ]  The  above  may  be  better  undersl 
as  rigid  and  durable  mechanical  connections  ;  reference  to  the  drawings,  in  which  Fi 
will  be  maintained,  and  the  operations  of  con-  -  2, .",  1.  and  »  represent  different  form 
nccting  and  disconnecting  will  be  simple  and  '  invention,  and  Tig.  fi  a  top  View  of  tl 
convenient.  Preferably,  I  make  thcconncc-  wire-support  of  Fig.  fi. 

15  tion  by  forming  the  ends  of  the  leading-in  ,  Like  letters  refer  to  corresponding  ] 

the  ends  of  the  carbon,  the  ends  of  which  arc  In  Fig.  I,  A  is  the  inclosing  globe 
formed  into  corresponding  hooks;  or  eyes  '  inner  tube  or  wire-support,  through 
may  be  used  instead  of  hooks  in  one  case  or  pass  the  leading  in  wires  1  2;  anil  C  t 
;o  the  other.  Springs  should  be  used  in  conncc-  |  ible  carbon  filament.  Short  wires  a  a 
tion  with  the  wire-support  and  the  filament  ,  nectcd  with  the  cmlsof  the  filament, a 
to  keep  the  hooks  or  books  and  eyes  in  close,  wires  pass  through  a  glass  piece  or 
contact  with  each  other.  Instead  of  this  I  their  ends  being  formed  into  hooks  re. 
may  attach  to  the  end  of  each  leading-in  wire  In  the  solid  end  portion  of  the  inn< 
a  a  split  tube  of  metal,  the  ends  of  the  short  IJ,  is  formed  a  hole  or  socket,  it,  and  a 
wires  attached  to  the  carbon  being  pressed  e.  is  attached  totlie  pieced  immediate! 
down  into  the  tubes,  such  ends  being  bent  out  such  hole  or  socket.  The  ends  of  the  1 
through  the  splits  and  the  carbon  held  thus  in  wires  1 2  arc  formed  into  hooks//, 
securely,  but  so  as  to  be  readily  withdrawn;  nally,  of  course,  the  filament  isattachc 
o  ora  hook  may  be  placed  at  the  end  of  aspring  inner  stem,  B,  the  hooks  cc  and  /  /bci 
projecting  above  the  glass  wire-support  of  the  nectcd,  and  the  springs  c  entering  the 
lamp,  and  a  corresponding  hook  be  attached  and  sneh  stem  is  passed  through  the 
to  tliebottom  of  an  insnlatingpicce,  (preferably  or  the  globe  and  fused  tosaid  globe,  tl 
of  glass,)  through  which  pass  the  short  wires  then  being  exhausted  from  the  top  am 
5  attached  to  the  carbon.  The  ends  of  the  lead-  off  at;/, 
ing-in  wires  would  be  attached  to  metal  tubes  The  globe  is  constructed,  as  shown, 
projecting  np  from  the  wire-support,  and  the  projection,  7i.  of  sufficient  diameter  to 


then  being  exhausted  from  the  top  am 
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To  all  whom  it  may  concern:  rived  from  its  armature,  and  in  this  circuit  is 

Be  it'known  that  I,  Thomas  A.  Edison,  of  located  a  manually  or  automatically  operated 
Menlo  Park,  in  the  county  of  Middlesex  and  adjustable  resistance  for  controlling  the  gen- 
Statc  of  New  Jersey,  have  invented  a  certain  erative  capacity  of  the  supply  common  to  the 
5  new  and  useful  Improvement  in  Systems  of  two  or  more  lamp-circuits. 

ElectricLighting,  (CascNo.  031,)  of  which  the  The  circuits,  instead  of  being  Bimple  cir- 
foliowing  is  a  specification.  cuits,  may  be  compensating  circuits,  such  as 

The  object  I  have  in  view  is  to  utilize  in-  arc  described  in  an  application  of  even  date 
camlescing  electric  lamps  upon  high-tension  herewith,  Serial  No.  144, 54G. 
io  circuits  for  street-lighting,  or  for  other  pur-  In  the  accompanying  drawing,  forming  a 
poses  where  great  economy  in  conductors  is  part  hereof,  the  figure  is  an  illustration,  prin- 
desirablc  and  a  high-tension  current  is  not  ob-  cipally  in  diagram,  of  asystem  embodying  my 
jcctionable.  invention. 

My  present  invention  relates  to  a  simple  A  is  a  dynamo-electric  machine,  having  its 
IS  and  efficient  arrangement  for  accomplishing  field-magnetinacircuit  derived  from  itsarraa- 
tliat  end.  ture,  and  including  an  adjustable  resistance, 

Iu  carrying  ont  my  invention  I  take  from  a  r.  From  this  machine  are  taken  circuits  1 3 
common  source  of  electrical  supply  two  or  and  3  4,  each  including  within  the  station  an 
more  circuits,  each  containing  a  number  of  adjustable  resistance,  B,  which  may  be  in  the 
jo  incandescing  electric  lamps  arranged  in  series,  form  of  lamps,  or  be  a  wire  resistance,  and  an 
Each  lamp  is  provided  with  an  automatic  cut-  arapfire  indicator,  B.  Each  circuit  has  in- 
out  mechanism  which  closes  a  shunt  of  prac-  candesciDg  electric  lamps  L  E  arranged  in 
tically  no  resistance  around  the  lamp  when  series  therein.  Each  lamp  has  acut-ont, 
the  incaudcscingconductorof  thelamp  breaks,  which  may  be  composed  of  a  differentially- 
25  The  cut-out  mechanism  is  not  affected  by  wound  magnet,  C,  having  coils  a  in  se- 

changcs  in  resistance  of  the  incandescing  con-  ries  with  the  lamp  and  coils  &  in  a  shunt 

ductor,  due  to  changes  in  temperature,  andif  around  the  lamp.  The  armature-lever  D 
a  differential  cut-out,  it  has  a  mechanical  or  closes  a  shunt  of  practically  no  resistance 
electrical  lock  for  holding  the  shunt  closed,  around  the  lamp,  and  this  shnnt,  when  closed, 
30  The  two  or  more  lamp-circuits  must  have  is  locked  by  a  spring-lock,  c. 

tlieir  reiativeresistancesmaintained  constant,  The  retracting-spring  d  isgiven  such  acon- 
in  order  that  the  lamps  may  all  have  the  same  struction  and  adjustment  that  the  armature  is 
incandescence.  This  Iaccomplish  by  throwing  not  moved  until  there  is  a  total  cessation  of 
resistance  into  the  separate  circuits  in  the  current  in  the  coils  a,  and  hence  the  cut-ont 
35  station.  Each  circuit  at  the  source  of  supply  is  not  affected  by  changes  in  the  resistance  of 
is  provided  with  an  ampere  indicator  and  a  the  incandescing  lamp  conductor,  due  to 
manually-operated  adjustable  resistance;  or  changes  of  temperature  in  such  conductor; 
these  parts  may  be  snpjdanted  by  an  automatic  or  the  cut-ont  may  be  a  simple  magnet  in  the 
apparatus  throwing  resistance  into  the  circuit  line,  and  a  constantly-closed  shunt  of  high  re- 
40  to  maintain  a  constant  flow  of  current.  This  sistanco  around  the  lamp  and  magnet  for  lo- 
automaticnpparatnsmaybesuchasisshownin  calizingthe  cut  out,  as  describedin  myappli- 
my  Patent  No.  2S7, 524,  the  pressure-magnet  B  cation  No.  630,  Serial  No.  144,544,  of  even 
of  that  patent  being  wound  of  low  resistance  date  herewith.  With  this  form  of  cut-ont  the 
and  located  directly  in  the  line,  while  the  ad-  ent-ont  shnnt  would  have  a  small  resistance, 
45  justableresistancewillbcnrrangedtobethrown  sufficient  to  enable  the  magnet  to  open  the 
intoandoutoftheline.  The  source  of  supply  cut-out  shnnt  in  starting  np;  but  its  resistance 
is  composed  of  one  or  more  dynamo-electric  would  still  be  low. 

machines,  the  machines  (if  more  than  ono)  be-  The  circles  E  are  intended  to  represent 
ing  connected  together  to  common  or  omnibus  lamps  and  cut-onts,  one  set  of  these  parts  be- 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  tko  county  of  Middlesex  and 
Slate  of  New  Jersey,  have  invented  a  new  and 
nseful  Improvement  in  Telephones,  (Case  No. 
630,)  of  which  the  following  is  a  specification. 

In  the  use  of  loose  granulated  carbon  or 
other  divided  conducting  material  in  tele¬ 
phones  such  material  is  liable  to  shift  its  po¬ 
sition  and  become  packed,  and  the  instrument 
be  thereby  made  to  fail  in  its  operation.  This 
rendets  it  necessary  to  fix  the  position  of  such 
instruments,  which  is  not  desirable,  and  even 
when  their  position  is  fixed  the  difficulty  is 
not  wholly  overcome,  since  external  vibra¬ 
tions  serve  to  produce  thcsamercsult.  Ibave 
found,  however,  that  by  coating  to  the  mini¬ 
mum  extent  the  carbonorother  grannlcswith 
an  adhesive  substance — such  as  an  oil  or  other 
viscous  material — the  effectiveness  of  the  in¬ 
strument  is  not  injured,  and  the  grannies  will 
retain  their  relative  positions  without  pack¬ 
ing.  This  discovery  is  applicable  to  any  form 
of  telephone  in  which  grannlatcd  carbon  or 
other  material  is  nsed,  and  hence  Iwish  it  un¬ 
derstood  that  my  invention  is  not  limited  to 
any  particular  construction  of  instrument. 

In  the  accompanying  drawing,  to  which  ref¬ 


erence  is  now  made,  there  is  shown,  for  illus¬ 
tration,  a  sectional  view  of  a  conventional  30 
form  of  telephone. 

Ais  a  metal  diaphragm,  between  which  and 
a  metal  back  plate,  B,  is  located  a  body,  C,  of 
loose  grannies  of  carbon  or  other  conducting 
material.  These  granules  are  coated  with  an  35 
adhesivesubstance,  asalready explained.  The 
circuit- connections  1 2  arc  made  with  the  dia¬ 
phragm  and  back  plate,  the  body  of  granu¬ 
lated  carbon  or  other  material  being  interpo¬ 
lated  in  the  circuit  between  those  parts.  40 

What  I  claim  is— 

1.  A  telephone  having  in  circuit  a  body  of 
granulated  material,  thegrannles  beingcoated 
with  an  adhesive  substance,  substantially  as 

2.  A  telephone  having  in  circuit  a  body  of 
granulated  carbon,  the  carbon  granules  being 
coated  with  an  adhesive  substance,  substan¬ 
tially  as  set  forth. 

This  specification  signed  and  witnessed  this  50 
3d  day  of  December,  1SS4. 

THOMAS  A.  EDISON. 

Thos.  G.  Gbeese,  Jr., 

Edw.  O.  Rowland. 


’TEST. 


JV*gr-t 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  32 


;V  To  all  whom  it  may  concern: 

5  Be  it  known  that  I,  Thomas  A.  Edison,  of 
|  Meulo  Park,  in  the  county  of  Middlesex  and 
J  State  of  Xcw  Jersey,  have  inveuted  a  new  and 
;  5  useful  Improvement  in  Telegraphy,  (Case  Xo. 

f,  CP*.)  of  which  the  following  is  a  specification. 
,!  The  object  I  have  in  view  is  to  increase  the 
j  capacity  of  telegraph-lines  in  a  simple  and 
:  practical  manner  by  the  production  of  instrn- 

j  io  inents  and  connections  permitting  the  trans- 
r.  mission  of  two  sets  of  Morse  signals  bank  and 

1  forth  over  the  line  at  the  same  time  without 

|  interfering  one  with  the  other,  and  not  only 
f  between  terminal  offices,  but  between  a  ter- 
!  t5  minal  office  and  any  intermediate  office,  or 
between  intermediate  offices  alone. 

The  invention  is  especially  applicable  to 
local  lines,  or  to  liucs  having  several  offices 
upon  them,  to  which  it  can  be  applied  at 
20  small  expense,  each  office  upon  the  line  being 
provided  with  instruments  for  transmitting 
and  rcccivinga  second  set  of  signals,  and  with 
devices  for  making  the  two  sets  of  signals  in¬ 
dependent  and  for  insuring  against  their  in- 
25  terferencc.  Xot  only  is  the  capacity  of  the 
telegraph-lines  doubled,  but  the  delays  occa¬ 
sioned  on  lines  with  several  offices  by  the  in¬ 
terfering  of  two  or  more  operators  in  their  at¬ 
tempts  to  gain  possession  of  the  line  are  di- 
30  minished. 


The  line  L  L  is  grounded  at  its  ends,  and 
has  the  usual  main  battery,  M  B.  The  four 
offices  A  B  C  D  have  each  the  ordinary  set  55 
of  Morse  instruments,  composed  of  a  relay,  o, 
and  key  b  in  line,  the  former  working  a 
sounder  (not  shown)  in  the  circuit  of  a  local 
battery.  With  these  ordinary  Morse  instru¬ 
ments  telegraphing  is  carried  on  by  Morse  60 
signals  in  the  usual  way.  At  each  office  the 
set  of  Morse  instruments  (the  relay  and  key) 
or  the  key  alone  is  shunted  by  a  condenser, 

E,  which  keeps  the  line  closed  constantly  to 
signals  produced  by  momentary  and  sharply-  65 
defined  waves,  which  are  received  on  dia¬ 
phragm-sounders  F,  loeatedone  ateach  office, 
at  which  there  is  also  located  a  transmitter 
for  producing  snch  waves.  This  transmitter 
is  an  instrument  constructed  to  make  and  70 
break  circuit  with  great  rapidity,  so  as  to 
send  for  each  signal  a  large  number  of  such 
momentary  and  sharply-defined  waves.  It 
may  be  constructed  in  a  variety  of  ways.  The 
form  I  prefer  is  a  rapidly-revolving  circuit-  75 
controller,  G,  kept  in  motion  by  a  suitable 
electrical  or  mechanical  motor.  This  circuit- 
controller  may  be  placed  directly  in  line,  as 
shown  in  Fig.  0;  but  I  prefer  to  place  it  in 
the  primary  circuit  of  an  induction-coil,  H,  80 
the  secondary  circuit  of  which  is  directly  in 
the  line,  as  shown  in  Figs.  2,  3,  and  4  or  is 


claimed  in  my  application  Xo.  64S. 

The  present  invention  is  an  improvement 
35  upon  that  apparatus,  and  relates  more  par- 
ticularly  to  a  peculiar  transmitter  for  pro¬ 
ducing  the  momentary  and  sharply-defined 
waves  to  which  the  diaphragm-souuder  re¬ 
sponds,  and  also  to  the  manner  of  connecting 
40  the  diaphragm-sounder  to  the  line. 

In  tho  accompanying  drawings,  forming  a 
part  hereof,  Figure  1  is  a  view  in  diagram  of 
a  line  with  four  offices;  Fig.  2,  a  separate 
view  in  diagram  of  the  arrangement  for  one 
45  office;  Figs.  3,  4,  and  5,  views  similar  to 
Fig.  2  of  modified  arrangements;  Fig.  C,  a 
view  of  a  further  modification  of  the  trans¬ 
mitter;  Fig.  7,  a  sectional  view  of  a  dash-pot 
for  varying  alternate  signals,  and  Fig.  8  a 
50  view  of  another  device  for  the  same  purpose. 

Like  letters  denote  corresponding  parts  in 
all  the  figures. 


may  be  a  ground  -  connection  from  line  or  a  85 
shunt  around  a  resistance  or  magnet  in  line. 

In  the  primary  circnit  of  H  is  a  battery,  c, 
and  in  a  shunt  around  the  revolving  circuit- 
controller  G  isa  sounder,  I,  with  both  its  front 

erated  by  a  key  and  local  battery,  as  shown  fn  90 
Figs.  1  and  2. 

In  place  of  a  sounder,  a  key,  I',  Figs.  3,  4, 
and  5,  may  be  employed,  connected  to  close 
circuit  at  front  and  back  points.  Xormally,  95 
the  sounder  or  key  closes  this  shunt  at  its 
back  contact,  and  the  revolution  of  the  cir¬ 
cuit-controller  does  not  affect  the  induction- 
coil.  Tho  movement  of  the  sonnder-lever  (or 
the  key)  first  breaks  this  shunt  at  its  back  100 
point  and  then  closes  it  at  its  front  point. 
During  this  interval,  while  the  shunt-circuit 
is  open  the  cirenit-coutroller  produces  a  series 
of  waves  in  the  primary  of  the  induction-coil, 


ion  in  Letters  Patent  No.  333,291. 
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I!c  it  known' 'that  if  Turn  vs  A  Edison-  oil  ha  tonrie^of  p-Woloh  FiSnre  1 


ai-  --“ttsaasss  ."Karris5  - 

The  ohject  of  the  present  invention  is  to 


tcamiescing  conductors  for  electric 
avins  weights  to  hold  the  filaments 
train  and  permitting  contraction,  whi 


B  C  D  h  are  the  weights  for  retaining  the 
filament  in  position  and  holding  it  under  strain 
while  curboniziug,  which  weights  are  also 
byL>mclbIy  tbe  s^,aI)e  heretofore  employed  6; 

The  mold  is  made  of  a  mixture,  a,  composed 
of  powdered  hard  carbon— such  as  gas-retort 
carbon— ami  a  cementing  or  binding  carbon- 


lotdXv'rrr0^’ 

hi.onni"1  bj'  ,h.0C3£“savelieat  lo  which  aceous  or  curhonizable  material,  for  which 
-O  I  7  r  IMh  °0  1  Jt  L,Cd  ,-n  clr'  1>"rl,,,se  ,:lr  ",a>' l,e  "se<1-  The  mold  is  formed 

II,.  i  n.  v’  -  ,  t'flmient  in  operation,  in  Irom  this  mixture  under  heavy  pressure  and 

'  •'  'J11 1,01  !.lbsorb8ascs  1011  detrimentiil  tlien  baked,  after  which  it  is  provided  with  a 

the  e-irhon  fil'i'ments""5  r‘*P‘''‘:t  “C  "!""ru  °f  co!lt,il'fe''  b’  of  ll:,r<1  steel-like  carbon,  which  is 
The  nhi...  1  .  produced  by  heating  the  mold  in  a  suitable 

—  ,  i  accomplished  by  forming  tlic  chandler  and  passing  over  it  the  vapor  or  a 

I "®  d  of. !"  n  carbon  such  ns  gas-retort  c-ar-  decomposable  compound  of  carbon, 
lion— which  is  powdered  and  mixed  with  t„r  Tl„.!, . . . . _ , 


urhonizabte  material,  for  which  7( 
nay  lie  used.  The  mold  is  formed 
ixture  under  heavy  pressure  and 


mold  of  haul  car  bon— such  as  gas-retort  c-ar-  decomposable  compound  of  carbon.'  ‘'P°r  °  “ 
non— which  IS  powdered  and  mixed  with  tar  The  weights  are  constructed  with  cores  c  of 

or  other  cementing  or  binding  carbonaceous  nickel  or  other  heavy  element  or  comnmmd 
or  cnrbomznble  material.  The  molds  are  then  fusible  onlv  at  high  temperatures,  the  cores  8c 
so  '?•  Keing  eovefed  witlfa  coating,  d,  compost™ 

3°  pressure,  and  are  then  linked  in  a  suitable  a  mixture  of  powdered  hard  carbon  and  a 
men  or  retort.  Lirgeijimntities  of  the  shaped  binding  carbonaceous  or  carbouizalile  mate- 
•no  dthal^ . "i"  Pr,t  T‘°a  c,la,ubtfrand  Heated,  rial,  after  which  hard  steel-like  carbon  may  Ui 
and  the  vapor  of  a  decomposable  carbon  com-  deposited  upon  the  coating  il;  or  the  weights  x= 


pound  is  passed  over  (hem,  forming  a  deposit 
35  of  hard  stecl-likc  carbon.  This  coating  of  de¬ 
posited  carbon  is  exceedingly  hard  and  com¬ 
pact,  and  docs  not  readily  absorb  gases.  It 


prevents  the  body  of  the  mold  from  so  doing  carbon,  substantially 
to  any  detrimental  extent,  and  reduces  and  2.  The  weights  fora 


deposited  upon  the  coatmgrf;  or  the  weights  85 
nmy  be  used  without  sueli  extra  coating. 

What  I  claim  is— 

1.  A  carbon  mold  forcarbonizing,  provided 
with  a  deposited  coating  of  hard  steel -like 


hlament  under. strain  to  draw  up  evenly.  The  as  set  forth 

weights  used  within  the  mold  to  hold  the  lila-  3.  The  combination,  with  a  carbonizing-  o 
mont  under  strain  are  preferably  constructed  mold  constructed  of  carbon,  of  carbon-covered 
5  with  a  core  of  nickel  or  other  heavy  element  or  weights,  substantially  as  set  forth. 


(5  with  a  core  of  nickel  or  other  heavy  element  or  ■ 
compound  fusible  at  high  temperature  only, 
which  core  is  covered  with  the  mixture  of  I 
hard  carbon  and  a  binding  carbonaceous  or 
carbonizable  material  and  baked,  after  which 
io  a  coating  of  hard  stecl-likc  carbon  may  be  de¬ 
posited  upou  it  or  not,  as  desired. 

The  foregoing  will  be  better  understood  by 


s  .specification  signed  and  witnessed  tiiis 
ly  of  July,  1SS2. 

THOMAS  A.  EDISON. 


(Ho  Model.) 


United  States  Patent  Office. 


THOMAS  A.  EDISON',  OF  MENLO  PARK,  NEW  JERSEY. 

SYSTEM  OF  ELECTRICAL  DISTRIBUTION. 

SPECIFICATION  fonning  part  of  Letter.  Patent  No.  339,279,  dated  April  6, 1886. 


ft  may  concern: 


To  nil  whom  .. 
vS5„,tT»k"?"r?  t.,;at  J>  T,[omas  a-  Edison-,  of 
S  J  vk’  "r  lhe  “'"’Lv  of  Middlesex  and 
Mrirf  ■Sc'v  Jci3<T,  have  invented  a  new  and 
5  ni«irii.nrpr0vr0r™e"tjn  SJ'ite"ls  of  Electriqal 

InSnwii  ’  (C^  ^  81Sl)  °f  Wllich  t,le  fol- 
l0«  '  g  is  a  .specification. 

This  invention  relates  to  the  regulation  of 
the  current  supplied  to  the  translating  devices 
io  in  a  system  of  electrical  distribution,  in  which 
“c'  ’ccs  :it?  connected  with  a  system  of  i 
intersecting  and  connected  main  conductors 
winch  are  joined  to  the  source  of  supply  bv 
feeding. circuits,  and  is  intended  as  an  im- 
-5  provement  upon  the  method  of  rcgnlation  set 
v" om  Vm  granted  to  C.  S.  Bradley, 
Ao.  -01,111,  dated  January  1, 1SS1.  In  that 
patent  the  several  dynamo  -  electric  machines 


i>euu<.uu.N  wiiii  tne  feeding  -  circuits,  a 
arranged  that  any  machine  may  be  thrown 
into  connection  with  any  feeder,  or  a  number 
ot  feeders  may  be  supplied  from  any  required 
uuniiicr  of  dynamo  -  electric  machines,  each 
machine  or  senes  being  also  provided  with 
means  for  regulating  its  electro- motive  force 
independently  of  the  others,  whereby  current 
may  be  supplied  to  each  part  of  the  district 


niaj  tie  supplied  to  each  part  of  the  district 
3°  according  tothcnnmberof  translating  devices 
therein  circuit,  and  the  “pressure”  is  main¬ 
tained  the  same  at  all  parts  of  the  district,  all 
t  In;  translating  devices  receiving  the  same  cur- 
_  nnt.  Thus,  if  the  number  of  translating de- 
35  vices  in  any  part  of  the  system  is  increased, 
the  electro-motive  force  of  the  generator  or 
generators  connected  to  the  feeder  which  ter¬ 
minates  nearest  to  such  point  is  increased:  or, 
if  the  increase  is  very  great,  one  or  more  ad- 
40  ilitional  generators  arcntlaclied  tosueh  feeder. 

My  improvement  upon  this  system  consists 
111  providing  means  whereby  all  the  generators 
111  circuit  can  be  regulated  simultaneously,  in 
addition  to  their  independent  regulation,  so 
45  that  the  current  in  all  the  feeders,  anil  there¬ 
fore  that  supplied  to  all  t  lie  translating  devices 
in  the  district,  can  be  raised  and  lowered  at 
the  same  time.  I  prefer  to  use  for  til  ' 
pose  the  apparatus  set  forth  ' 


My  inven 


is  illustrated  in  the  annexed 
>  !"  Wllich  Figure  1  is  a  diagram  il- 
;  Ha  application  to  an  ordinary  mul- 
system,  while  Fig.  2  shows  it  in  con- 
|  system*  Witl1  ,ny  tIlrce-wire  or  compensating 


I  •  rrln=,  .rat  t0  1|  A  A'  are  dynan 
|  electric  machines,  andl2arethecommon  coi 
Uiictora  at  the  central  station,  from  which  c.\- 
tend  the  fecding-circnits  3  4  and  5  C.  These,  it 
s  understood,  are  connected  at  different  points 
to  the  system  of  intersecting  and  properly  con* 
neeted  positiveandnegativomaiti  conductors,  65 
on  which  the  lamps,  motors,  or  other  trans- 


,  "ivo  aim  uegativoi . wtiuuuiuiB, 

I  ri-  ,  t,lc  lamps,  motors,  or  other  trans¬ 
iting  devices  arc  arranged  in  multiple  arc. 
The  generators  are  connected  in  multiple  arc 
[  to  the  conductors  through  the  switch-boards 
B  B,  which  are  so  connected  that  each  gen-  7 
erator  may,  by  the  insertion  of  the  proper 
|  pings  connecting  intersecting  bare,  be  con¬ 
nected  with  cither  feeding  -  circuit  or  either 
generator  to  both  feeders,  or  both  feeders  to  a 
single  generator.  - 

I  In  the  field-circuit  of  each  machine  is  a  re-  / 
sistance,  R,  adjustable  by  means  of  the  arm 
“jah'^ontact  withplatcs  a  and  metal  ring  b,  so 

resistance-coilsri  rethrown  into  circuit.  From  8( 

each  arm  C  a  spindle,  D,  (which  for  conven¬ 
ience  of  illustration  is  shown  partly  in  dotted 
‘-"^'wheels*18  '°  *  b.cvel ' wlleel’  E-  These 
heels,  F,  on  theshaft  G,  which  is  provided  8; 


uy  Patent  No. 


I  to  the  feeders,  and  their 
I  adjusted  by  separately  r 


receives  the  right 
lien,  in  order  to 
le  feeders  and  all  n 


(Ho  Model.) 


No.  340,707. 


T.  A.  EDISON. 

TELEPHONIO  EEPEATEB. 

Patented  Apr.  27,  1886. 


To  all  whom  it  may  concern: 
lie  it  known  Hint  I,  Thomas  A.  Edison-,  of 
i  S*?'0  F;.rk» in  tUe  c0,,nt?  of  Middlesex  and 
,0  .state  of  Acw  Jersey,  have  invented  a  new  and 
s  5  useful  Improvement  in  Telephone-Repeaters, 
|  (t-ase  >».  039,)  of  wlrich  the  following  is  a 
|  specification. 

I  'flic  object  I  have  in  view  is  to  produce  a 
v  telephone-repeater  for  relaying  telephone  un- 
1  io  delations  from  either  of  two  lines  totheother 
|  which  will  operate  without  the  use  of  switches 
|  for  changing  the  line  and  local  circuits  in  the 
?  relay  apparatus,  and  will  at  the  sarno  time 

t  produce  clear  articulation  free  from  the  con- 
}  '5  fusion  produced  by  the  reciprocal  action  of 
i  the  rcpcating-instrumcnts. 

•  A  further  object  is  to  produce  an  arrange- 
=  meut  whereby  a  single  combined  receiver  and 

;  transmitter  can  be  used  to  relay  in  cither  di- 

<  20  ruction  withoutthcuseofswitcliingapparntns, 

and  also  to  provide  means  whereby  my  de¬ 
vices  for  relaying  in  either  direction  without 
switches  can  be  used  effectively  with  connect¬ 
ed  lines  of  widely-difTerent  resistances. 

;  25  The  invention  will  be  better  understood  by 
reference  to  the  accompanying  drawings,  in 
which  Figure  1  is  a  view  principally  in  dia¬ 
gram  of  a  telephone-repeater  embodying  my 
invention,  and  Fig.  2  a  view  in  detail  of  the 
30  receiving  iuduction-coil. 

A  and  Ii  are  two  telephone-lines,  which  are 
connected  with  different  circuits  1  2  of  the  in¬ 
duction-coil  C,  The  induction-circuits  1  and 
2  are  formed  of  wire  wound  together  upon  the 
35  core,  the  lines  A  B  being  connected  at  oppo¬ 
site  ends  of  the  core  tothetwo  circuits, so asto 
oppose  each  other  in  their  inductive  action. 
The  other  ends  of  the  induction-circuits  1 2are 
connected  together  and  through  thesccondary 
40  or  induction-coil  D  to  earth.  The  induction- 
coil  C  has  a  third  circuit,  3,  in  which  is  located 
the  receiver  E.  This  is  an  electromotograph 
receiver,  the  chalk-cylinder  of  which  is  kept 


earth  through  secondary  of  D,  the  gre 
sistance  of  the  other  line  preventing  an 
in  the  other  circuit  (2  or  1)  of  C.  Ti 
tromotograph  receiver  will  beoperatei 
duction,  and  will  throw  sound-waves  t 
channel  a  onto  the  transmittcr-diap 
The  transmitter  acting  throngli  prinia 
the  indneed  nndulations  in  sccomlar 
will  pass  ont  through  both  1  and  2  of 
both  lines.  The  induction  in  C  will  1 
tralized,  and  the  reaction  upon  the  r 
prevented. 

For  working  connected  lines  of  widi 
ferent  resistances  adjustable  resistance 
E'  aro  used  for  halaucing  the  lines,  wh 
sistances  are  located  in  shunts  around 
and  2  of  induction  coil  C.  By  adjustin 
resistances  the  action  of  the  induction 
coils  1  and  2  can  be  made  equal,  so  tl 
inductive  action  from  repeating-coil  D 
neutralized  in  receiving-coil  C. 

What  I  claim  is— 

1.  In  a  telephone-repeater,  thecomhii 
with  two  telephone-lines,  of  a  receivi 
duetion  eoil  havingtwo  opposing  prime 
cuits  and  a  repeating  induction-coil 
secondary  circuit  is  connected  with  ho 
primary  circuits  of  the  receiving  iudi 
coil,  substantially  as  set  forth. 

2.  Inatelephone-rcpeater, thccombic 
with  two  telephone-lines,  of  a  receiving 
tion-coil  having  two  opposiug  primal 
cuits,  a  repeating  induction-coil  whose  s< 
ary  is  in  circuit  with  both  said  prima 
cuits, and  a  repeating  telephone-reccivei 
ated  by  induction  from  the  receiving 
tion-coil,  substantially  as  set  forth. 

3.  In  a  telephone-repeater,  the  combin 
with  two  telephone-lines,  of  a  receiving] 
tion-coil  having  two  opposing  primary  ci 
connected  with  said  lines,  a  repea' in; 

phone-receiver  in  thesccondary  circuit  0' 
receiving-coil,  a  transmitting  inductio 


through  1 1 


T.  A.  EDISON  &  E.  T.  GILLILAND. 


United  States  Patent  OfficEo 


THOMAS  A.  EDISON,  OP  MENLO  PARK,  NEW  JERSET,  AND  EZRA  T.  GILLI 
LAND  OF  BOSTON,  MASSACHUSETTS. 


TELEPHONE-CIRCUIT. 


SPECIFICATION  forming  t 


So.  340,709,  dated  April  27 


To  uiC  whom-  it  may  concern: 

Be  it  known  that  wc,  Thomas  A.  Edison, 
of  Menlo  Turk,  in  tire  county  of  Middlesex 


State  of  Massachusetts,  have  invented  a  cct _ 

new  and  useful  Improvement  in  Telephone- 
Circuits,  of  which  the  following  is  a  specifica- 


o  Heretofore  in  the  use  of  telephone-receiv¬ 
ers,  difficulty  has  been  experienced  from  the 
secondary  of  the  induction-coil  of  the  trans¬ 
mitter  ol'  the  same  instrument  being  in  cir¬ 
cuit  with  the  receiver.  The  extra  currents 
5  induced  in  the  wire  of  the  coil  have  been 
found  to  reduced  the  volume  ofsound  received 
very  materially. 

The  object  of  our  invention  is  to  overcome 
this  difficulty,  and  to  this  end  we  provide 
"  —cans  whereby  the  induction-coil  mny  ’ - “■ 


.  out  of  circuit  wiien  the  receiver  is  in  use  and 
restored  to  the  circuit  when  the  transmitter  is 
to  be  used.  Such  means  consist  of  a  low-re¬ 
sistance  shunt  from  the  line  around  the  in- 
-5  Unction-coil  and  a  circuit-controller  in  said 
-■  •  ■  •  cuit-controller  being  mounted 


e  preferred  form  of  our  invention  the 
circuit-controller  is  operated  by  pressure  up- 
3°  on  the  ear-piece  of  the  receiver.  Such  ear¬ 
piece  is  supported  loosely,  and  is  provided 
with  a  contact-piece,  to  which  a  wire  of  the 
shunt  is  connected;  and  within  the  case  of  the 
instrument  is  placed  an  opposing  contact- 
33  piece,  to  which  the  other  shunt-wire  is  con¬ 
nected.  Ifthc  ear-piece  is  pressed  against  the 
car  of  the  user,  these  contacts  are  pressed 
together  against  the  force  of  a  counteracting 
spring  with  which  the  car-picee  is  provided. 


»  Circuit  is  thus  closed  from  the  line  around 
inductiou-coil.  When  the  user  wishes  to  use 
this  transmitter,  he  removes  the  pressure  from 


Instead  of  using  the  loose  car-piece  to  actu 
ate  the  circuit-controller,  we  may  in  some  cases 
employ  a  simple  push-button,  mounted  on  the 
receiver,  so  it  can  be  readily  operated  when  the 
instrument  is  held  in  the  band. 

Onr  invention  is  illustrated  in  the  accom¬ 
panying  drawings,  in  which  Figure  lisa  dia¬ 
gram  of  a  telephone  and  its  connections  em¬ 
bodying  the  preferred  form  of  our  invention. 
Fig.  2  is  a  section  of  the  car-piece  of  the  re¬ 
ceiver  thereof. 

T  is  any  suitable  transmitter,  and  B  is  the 
battery  in  tho  primary  circuit  of  induction- 


induction-coil. 

E  is  any  snitablc  receiver,  of  which  a  is  tho 
inclosing-case;  b,  the  ear-piece,  and  c  the  dia¬ 
phragm.  The  neck  of  the  ear-piece  b  passes 
through  an  opening  in  tho  case,  and  is  free  to 


move^ack  and  foi 
end  within  the  case  tho  ear-piece  carries 


_ _ OI ...  _ case,  attached  to 

the  front  wall  thereof,  is  the  metal  contact  c, 
to  which  is  connected  a  wire  of  the  shunt  SS 
from  the  line  around  the  induction-coil  I.  A 
corresponding  metal  piece,  c',  is  also  attached 


mnccted  with  ring  d.  Outside  the  case, 
nd  the  neck  of  the  ear-piece,  is  placed  a 
coiled  spring,/,  between  the  shoulder  g  and 


the  ca 


In  using  the  receiver,  if  the  sound  is  not 
loud  enough,  the  user  simply  presses  the  re- 
r  more  closely  against  his  ear,  which 
s  the  ring  d  against  c  e',  and  closes  S  S 

_ id  the  induction-coil.  When  ho  is 

through  listening,  he  removes  the  pressureaud 
the  spring  /  throws  the  car-piece  back  to  its 
normal  position,  breaking  theshunt  and  mak¬ 
ing  the  line  ready  for  the  us-  -  * - 


(Ko  Model.) 

T-  A.  EDISON. 

No.  341,839. 


United  States  Patent  Office 

THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

INCANDESCING  ELECTRIC  LAMP. 

SPECIFICATION  fcrmtas  part  of  Letters  Patent  No.  341,839,  dated  May  11. 188G. 


To  all  whom  it  may  concern: 

Ue  it  known  that  1,  Thomas  A.  Edison*,  of 
U,C  c10,,,,t>:  of  Middlesex  and 
hUlU!  of  ^  cw  .Jersey,  lmve  invented  a  new  and 
5  useful  Improvement  in  Incandescing  Electric 
Lamps,  (Case  No.  503,)  of  which  the  following 

is  a  specification. 

The  object  of  this  invention  isto  increase  the 
durability  i  n  use  of  incandescing  elect  ric  lamps 
io  ny  allowing  the  llexible  carbon  incandescing 
conductor  to  expand  freely,  and  by  providing 
a  clamp  for  joining  the  carbon  to  the  leading* 
ni  wi  res  which  shall  not  readily  be  injuriously 
aliccted  by  the  heat  of  the  electrical  carrying 
15  of  the  filament.  Such  electrical  carrying  or 
transferring  of  carbon  takes  place  from  the 
negative  side  of  the  carbon  to  the  positive 
clamp,  and  such  clamp,  therefore,  becomes  in¬ 
tensely  heated. 

*0  I  accomplish  the  first-named  object  by  bend¬ 
ing  the  ends  of  the  filament  in  a  horizontal  di¬ 
rection— that  is,  perpendicularly  to  the  sides 
of  the  filament,  cither  inwardly  orontwardly— 
and  employing  expansible  leading-in  wiresat- 
25  (ached  thereto,  which  permit  an  expansion  and 

contraction  ofthestraightsides  of  thefilaincnt; 

and  the  second  -  named  object  is  attained  by 
making  the  positive  clamp,  or  both  clamps,  of 
such  form  that  a  mass  of  metal  greater  than  is 
30  necessary  for  clamping  is  at  the  point  nearest 
the  heated  portion  of  the  conductor,  so  that 
the  greatest  heat  is  applied  to  such  a  mass  of 
metal  as  is  not  likely  to  be  fused  thereby.  The 
damp  which  I  prefer  to  use  is  made  by  ilattcn- 
35  iug  the  larger  end  of  a  tapered  wire,  which 
may  be  the  platinum  leading-in  wire  or  a  short 
copper  or  other  wire  attached  thereto,  aud 
bending  it  into  a  cylinder  around  an  end  of  the 
filament.  A  washer  orwedgeisused  tockunp 
40  the  cylinder  tightly  upon  the  carbon.  While 
it  is  necessary  only  that  the  positive  damp  be 
formed  in  this  way,  I  prefer  to  make  both 
damps  alike,  because  in  use  changes  may  oc¬ 
cur  in  the  direction  in  which  the  current  is 
45  passed  through  the  lamp.  The  expansibility 


spiral  wires,  or  the  spiral  wires  will 
bent  filament. 

My  invention  is  illustrated  in  the  : 
drawings,  in  which  Figure  1  isa  view  o 
showing  the  filament  bent  outwardly  a 
out  the  spiral  leading-in  wires,  and  J 
view  of  a  lamp  with  the  ends  of  the  1 
1  bent  inwardly  ami  provided  with  spir 


trie  lamp.  0  is  the  llexible  carbou  1 

In  Fig.  1  the  filament  C  is  bent  011 
near  its  ends,  and  in  Fig.  2  the  ends 
inwardly.  The  leading-in  wires  1  2 
toned  and  taper  outwardly  near  tin 
and  are  bent  into  a  cylindrical  form 
the  filament,  as  shown  in  my  applicu 
51,955.  A  ring  or  washef,  a,  is  placei 
the  cylinder,  and  damps  it  closely  am 
filament. 

In  Fig.  2  the  Icadiug-in  wires  wil 
globe  are  formed  into  spirals  b  b.  T 
form  of  the  filament  and  the  spirals  of  I 
ing-iu  wires  readily  permit  the  long 
expansion  and  contraction  oft  he  carbo 
the  various  temperatures  to  which  it 
jecl ed  i  11  use.  The  bent  wi res  of  Fig. 
ihutened  as  described,  arc  also  tlcxil 
permit  the  filament  to  expand  withoul 


by  the  hcatof  the  inouudesccnt  part  id 
are  continually  transferred  to  it. 

What  I  claim  is— 

1.  The  llexible  carbon  filament  of  :i 
desci  ng  elect  ric  lump,  for  med  as  an  arc 
with  straight  or  approximately  straig 
and  having  a  single  heml  near  each  1 
direction  perpendicular  to  its  sides, 

1  tally  ns  set  forth. 


(Ho  Hodei.) 
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T.  A.  EDISON. 

ELECTRODE  FOB  TELEPHONE  TRANSMITTERS. 


Patented  Aug.  24,  1886. 


Patented. Nov.  2,  : 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OP  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGnT  COMPANY,  OF  NEW  YORK,  N.  Y. 


SPECIFICATION  forming  part  of  Letters  Patent  No.  351,855,  dated  November  2,  II 


7/itnesses: 

&  »S.  Klrth. 


Twentor: 

^Tttor/iezfj. 


To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison-,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  certain 
5  new  and  useful  Improvement  in  Incandescent 
Electric  Lamps,  (Case  No.  -'ll,)  of  which  the 
following;  is  a. specification. 

The  object  of  my  invention  is  to  provide  a 
simple  and  cheap  form  of  incandescent  clcc- 
ro  trie  lamp.  Such  lamps  have  usually  been 
made  by  me  in  two  glass  parts,  an  outer  globe 
and  an  inner  tube  or  stem  which  supports  the 
wins  to  which  the  carbon  is  attached,  such 
wires  being  scaled  in  tho  tubo  or  stem  and 
15  such  tube  or  stem  being  scaled  in  an  opening 
at  the  lower  cud  of  the  globe. 

In  the  construction  which  constitutes  the 
present  invention  I  dispense  with  the  inner 
stein  or  wire  support,  and  seal  the  glass  of  tho 
20  inclosing-globc  directly  upon  the  wires  them¬ 
selves,  such  wires  being  rnado  strong  enough 
to  support  the  carbon  without  any  other  sup¬ 
port. 

The  carbon  is  a  loop  with  its  ends  brought 
25  together,  so  that  the  leading-in  wires  attached 
thereto  will  be  quite  close  together  and  par¬ 
allel  with  each  other.  The  carbon  may  thus 
be  introduced  through  an  opening  in  one  side 
of  the  globe,  and  this  singlo  opening  can  then 
jo  be  closed  by  the  fusion  of  tho  glass  upon  both 
of  the  leading-in  wires. 

My  invention  is  illustrated  in  the  accompa¬ 
nying  drawing. 

A  is  tho  glass  iuclosing-globe.  1  2  are  the 
35  parallel  leading-in  wires,  and  B  is  the  loop- 
shaped  carbon  filament  clamped  or  otherwise 
secured  to  said  wires  at  b  b.  The  globe  is 
-  originally  formed  with  an  opening  at  its  lower 
side.  To  introduce  the  carbon  and  wires  into 
40  this  opening  I  prefer  to  employ  the  handle  or 


support  C,  to  which  the  wires  are  temporarily 
attached  at  the  proper  distance  apart,  and  the 
handle  being  held  by  the  operator  the  carbon 
and  wires  are  passed  into. the  globe,  after 
which  the  opening  in  the  globe  is  closed  45 
around  and  npon  the  wires  by  the  application 
of  heat  to  thcglass,  whereby  theglass  is  melted 
and  sealed.  The  globe  A  is  exhausted  from 
the  top  and  sealed  oft  in  the  nsual  manner. 
After  the  wires  are  secured  in  the  globe,they  50 
are  detached  from  the  handle  C,  and  they  may 
be  connected  with  thcsupplying-circnit  in  any 

What  I  claim  is— 

1.  Inan  incandescentclcctriclamp,thecoin-  55 
bination  of  an  exhausted  glass  inclosing-globe 
and  a  carbon  filament  within  the  same  secured 

to  metallic  wins,  said  globe  being  sealed  di¬ 
rectly  upon  said  wires,  substantially  as  set 
forth.  60 

2.  Inanincandescentclectriclamp,  tbecom- 

bination  of  an  exhausted  glass  inclosing-globe 
anil  a  loop-shaped  carbon  filament  within  the 
same,  having  its  ends  secured  to  parallel  me¬ 
tallic  wires,  said  globe  being  sealed  on  one  6j 
side  thereof  directly  upon  such  wires,  substan¬ 
tially  as  set  forth.  '  . 

3.  Tho  method  of  manufacturing  an  incan¬ 
descent  electric  lamp,  consisting  in  attaching 
the  carbon  filament  to  the  leading-in  wires,  7c 
inserting  the  same  in  a  glass  globe  and  sealing 
said  globe  directly  upon  said  wires,  substan¬ 
tially  as  set  forth. 

This  specification  signed  and  witnessed  this 
11th  dny  of  Angust,  18S0. 

THOS.  A.  EDISON. 

Witnesses: 

Wm.  Cabman, 

Otto  A.  Moses. 


(Ho  HodeL) 


T.  A.  EDISON. 

INOANDESOENT  ELECTHIO  LAMP. 

Patented  Nov.  2,  1886 


No.  351,856. 


United  States  Patent  Office. 


THOMAS  A.  EDISON*  OF  LLEWELLYN*  PABK,  NEW  JERSEY. 

INCANDESCENT  ELECTRIC  LAMP. 

SPECIFICATION  forming  put  of  Letters  Patent  No.  351.85G,  dated  November  2, 188G. 
Application  eitd  October  i.  ISM.  ScrUl  No,  215,311  (Xo  model.) 


To  all  idiom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison",  of 
Llewellyn  I’nrk,  in  the  county  of  Essex  anil 
State  of  New  Jersey,  have  invented  a  certain 
5  new  and  useful  Improvement  in  Incandescent 
Electric  Lamps,  (Case  N*o.  G70,)  of  which  the 
following  is  a  specification. 

Tlieclectric  lamp  which  I  generally  prefer  to 
use  is  one  in  which  the  carbon  filament  is  in¬ 
to  closed  in  a  hermetically-scaled  exhausted  glass 
globe,  made  in  two  parts  of  glass  hermetically 
joined  together,  the  lower  part  of  the  globe  be¬ 
ing  fashioned  into  a  neck,  so  that  it  may  be 
readily  placed  i  n  a  su  i  I  able  holder  or  socket,  as 
15  more  fully  described  in  Letters  Patent  of  the 
United  States  N’o.  230,253,  granted  to  me.  In 
some  locations,  however,  may  bo  desired  a 
simple  lamp  capable  of  being  suspended  or 
swung,  divested  of  all  parts  not  necessary,  in 
20  order  that  it  may  be  cheaply  made. 

The  object  of  tliisiuvention  is  to  furnish  such 
a  lamp;  and  to  that  end  it  consists  in  the  fea¬ 
tures  more  particularly  set  forth  and  claimed. 

The  accompanying  drawing  represents  such 

A  is  the  glass  inclosing -globe,  preferably 
made  round,  but  with  an  aperture  left  at  the 

B  is  the  carbon  filament,  attached  to  clamps 
30  36,  011  the  terminals  of  the  metallic  conductors 


c  is  a  glass  disk,  in  which  aro  sealed  the  con¬ 
ductors  1 2.  It  may  or  may  not  be  provided 
with  a  handle  of  glass,  d. 

The  wires  1 2  being  Bealed  in  the  disk  and  35 
thecarbon  properly  attached,  the  disk  ispassed 
into  the  globe  throngh  the  aperture,  the  edges 
of  which  are  then  hermetically  sealed  upon  the 
disk.  The  globe  is  exhausted  and  scaled  off 
in  tbensnal  manner,  or  as  described  in  my  Pat-  40 
ent  No.  230,235,  before  referred  to,  and  the  re¬ 
sult  is  an  exhausted  hermetically-sealed  lamp, 
with  the  inclosing-chamber  made  in  two  glass 
parts  hermetically  joined  together  without  the 
tubular  inside  stem  or  part  of  said  patent,  and  45 
ofsimplerconstructionthanthelampdescribed 
in  said  patent 
What  I  claim  is- 

The  iucandescent  electric  lamp  having,  in 
combination, aglassinclosing-globe  composed  50 
of  the  gloss  chamber  and  disk  hermetically 
joined  together,  the  incandescing  conductor 
inclosed  within  such  globe,  and  the  metallic 
conductors  leading  to  such  incandescing  con¬ 
ductor  and  passing  throngh  and  scaled  into  55 
the  glass  disk,  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
30th  day  of  September,  1SS6. 

-  THOS.  A.  EDISON. 

Witnesses: 

Ricud.  N,  Dyer, 

Wm.  Peizeb. 


(Ho  Model.) 


T.  A.  EDISON. 

INCANDESOENT  ELECTBIO  LAMP. 

No.  353,783.  Patented  Deo.  7,  1886. 


-INVENTOR. 


United  States  Patent  Office. 


INCANDESCENT  ELECTRIC  LAMP. 


To  all  whom  it  man  concern: 

Be  it  kuon-n  that  I,  Thomas  A.  Ediso.v,  of 
Menlo  Park,  in  tlie  county  of  Middlesex  and 
State  of  New  Jersey,  liare  invented  a  new  and 
5  useful  Improvement  in  Incandescing  Electric 
Lamps,  (Case  No.  512,)  of  which  the  following 
is  a  specification. 

In  the  manufacture  of  incandescing  electric 
lamps  it  may  be  sometimes  desired  to  construct 
to  a  lamp  of  exceedingly  high  resistance.  A  con¬ 
venient  way  of  doing  this  is  to  take  a  consid¬ 
erable  length  of  very  fine  liber— such  as  flax, 
ramie,  or  similar  vegetable  material— and  coil 
I  or  loop  it  into  a  compact  shape  and  then  car- 
;  is  bonize  it,  tlie  material  forming  upon  carboniza¬ 
tion  an  exceedingly  flue  flexible  filament  of 
carbon.  The  coils  or  loops  are  of  course  nt 
some  distance  apart.  In  a  lamp  of  this  kind 
it  is  desirable  that  intermediate  supports 
zo  should  be  provided  for  the  coils  or  loops  be- 
.  tween  the  leading-in  wires,  as  otherwise  such 
coils  or  loops  would  bend  and  get  out  of  shape 
and  perhaps  touch  each  other. 

My  invention  therefore  consists  in  provid- 
25  iog  intermediate  sopports  for  the  coils  or 
loops  of  the  fine  flexible  carbon  filament  made 
as  described. 

My  invention  is  preferably  carried  out  by 
attaching  to  the  lower  portion  of  each  coil  or 
30  loop,  preferably  by  the  electro-deposition  of 
copper,  a  wire  the  other  end  of  which  is  sealed 
in  the  glass  of  the  inner  stem  or  wire  support 
or  the  lamp. 

My  invention  is  illustrated  in  theaccompa- 
35  nying  drawing,  wherein  A  is  the  indosing- 
globo  of  an  incandescing  electric  lamp,  and  B 
■  the  inner  stem  or  wire  support. 

CCistlic  incandescing  conductor, consist- • 


ing  of  a  fine  filament  of  flexible  carbon  bent 
into  a  number  of  loops,  ns  shown;  or  the  fila-  4c 
ment  might  be  coiled  into  compact  shape,  if 
desired.  The  radiatingsurfaceanil  resistance 
of  the  filament  arc  so  proportioned  that  the 
entire  filament  will  give  the  candle-power  de¬ 
sired.  Each  loop  has  electroplated  to  it  a  45 
wire,  a,  tho  other  end  of  which  is  scaled  in 
the  glass  of  stem  B,  whereby  all  the  loops  are 
supported.  The  ends  b  b  of  the  filament  are 
electroplated  or  otherwise  attached  to  the  lead- 
ing-in  wires  1  2.  5c 

Instead  of  the  arrangement  shown  a  number 
of  loops  or  coils  of  flexible  carbon  may  be 
electroplated  or  othcrwiseattacbcd  together  in 
scries,  intermediate  supports  being  provided, 
as  before.  .  5i 

What  I  claim  is— 

1.  The  coiled  or  looped  carbon  filament  of 

an  incandescent  electric  lamp  provided  with 
intermediate  supports  for  the  coils  or  loops, 
substantially  as  set  forth.  6< 

2.  Inan  incandcscentclectriclamp,  the  com¬ 

bination,  with  the  coiled  or  looped  carbon  fila¬ 
ment,  of  a  number  of  wires  attached  to  the 
coils  or  loops  and  all  sealed  in  the  glass  stem 
of  the  lamp,  substantially  as  set  forth.  6i 

3.  In  an  incandcscingelcctric  lamp,  the  long 
and  fine  flexible  carbon  filament  made  in  one 
piece,  in  combination  with  Icading-in  wires 
connected  to  the  ends  of  the  same,  and  inter¬ 
mediate  supports,  substantially  as  set  forth.  7c 

This  specification  signed  and  witnessed  this 
3d  day  of  November,  1SS2. 

THOMAS  A.  EDISON. 

■Witnesses: 

H.  W.  Seelt, 

Edwabd  H.  Piatt. 


If 


No.  353,783. 


T.  A.  EDISON. 

INCANDESCENT  ELECTEIO  LAMP. 

Patented  Deo.  7,  1 


United  States  Patent  Office, 


THOMAS  A.  EDISON,  OF  MEXLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  XEW  YORK,  N.  Y. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  353,783,  dated  December'/,  1886. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  Hie  county  of  Middlesex  and 
State  of  New  Jctscy,  liave  invented  a  new  and 
5  useful  Improvement  in  Incandescing  Electric 
Lamps,  (Case  No.  512,)  of  which  tlio  following 
is  a  specification. 

In  tiie  manufacture  of  incandescing  electric 
lamps  it  may  be  someti  mes  desired  to  constrnct 
io  a  lamp  of  exceedingly  high  resistance.  A  con¬ 
venient  way  of  doing  this  is  to  take  a  consid¬ 
erable  length  of  very  fine  fiber— such  as  flax, 
ramie,  or  similar  vegetable  material— and  coil 
or  loop  it  into  a  compact  shape  and  then  car- 
15  bonize  it,  the  material  forming  upon  carboniza¬ 
tion  an  exceedingly  fine  flexible  filament  of 
carbon.  The  coils  or  loops  are  of  course  at 
some  distance  apart.  In  a  lamp  of  this  kind 
it  is  desirable  that  intermediate  supports 
20  should  be  provided  for  the  coils  or  loops  bc- 
.  tween  the  leading-in  wires,  as  otherwise  sncli 
coils  or  loops  would  bend  and  get  out  of  shape 
and  perhaps  touch  each  other. 

My  iuveutiou  therefore  consists  in  provid- 
25  ing  intermediate  supports  for  the  coils  or 
loops  of  the  fine  flexible  carbou  filament  made 
as  described. 

My  invention  is  preferably  carried  out  by 
attaching  to  the  lower  portion  of  each  coil  or 
30  loop,  preferably  by  the  electro-deposition  of 
copper,  a  wire  the  other  end  of  which  is  sealed 
in  the  glass  or  the  inner  stem  or  wire  support 
of  the  lamp. 

My  invention  is  illustrated  in  thcaccompa- 
33  nying  drawing,  wherein  A  is  the  inclosing- 
globe  of  an  incandescing  electric  lamp,  and  B 
-  the  inner  stem  or  wire  support. 

CCisthc  incandescing  conductor,  consist- • 


ing  of  a  fine  filament  of  flexible  carbon  bent 
into  a  number  of  loops,  as  shown;  or  the  fila-  40 
ment  might  be  coiled  into  compact  shape,  if 
desired.  The  radiatingsurfaceand  resistance 
of  the  filament  are  so  proportioned  that  the 
eutire  filament  will  give  the  candle-power  de¬ 
sired.  Etch  loop  has  electroplated  to  it  a  45 
wire,  a,  the  other  end  of  which  is  sealed  in 
the  gloss  of  stem  B,  whereby  all  the  loops  are 
supported.  The  ends  6  b  of  the  filameut  are 
electroplated  or  otherwise  attached  to  the  lead¬ 
ing-in  wires  1 2.  50- 

Instcad  of  the  arrangement  shown  a  number 
of  loops  or  coils  of  flexible  carbon  may  be 
electroplated  or  otherwise  attached  together  in 
scries,  intermediate  supports  being  provided, 
as  before.  .  55 

What  I  claim  is— 

1.  The  coiled  or  looped  carbon  filament  of 

an  incandescent  electric  lamp  provided  with 
intermediate  supports  for  the  coils  or  loops, 
substantially  as  set  forth.  60 

2.  Inanincandeseentclectriclamp,  the  com¬ 
bination,  with  the  coiled  or  looped  carbon  fila¬ 
ment,  of  a  number  of  wires  attached  to  the 
coils  or  loops  and  all  sealed  in  the  glass  stem 

of  the  lamp,  substantially  as  set  forth.  65 

3.  In  an  incandcscingelectriclamp,  the  long 
and  fine  flexible  carbon  filament  made  in  one 
piece,  in  combination  with  leading-in  wires 
connected  to  the  ends  of  the  same,  and  inter¬ 
mediate  supports,  substantially  as  set  forth.  70 

This  specification  signed  and  witnessed  this 
3d  day  of  November,  1SS2. 

THOMAS  A.  EDISON. 

Witnesses: 

U.  W.  Sef.lv. 

Edward  H.  Piatt. 


(Ho  Model.) 
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United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY, 
EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW 
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INCANDESCENT  ELECTRIC  LAMP. 


SPECIFICATION  fanning  part  of  Letter.  Patent  No.  358,599,  dated  March  1, 18S7. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison, 
of  Menlo  Park,  in  the  county  of  Middlesex 
and  State  of  New  Jersey,  haveinvented  a  new 
5  and  useful  Improvement  in  Incandescing  Elec¬ 
tric  Lamps,  (Case  No.  303;)  and  I  do  hereby 
declare  that  the  following  is  a  full  and  exact 
description  of  the  same,  reference  being  had 
to  the  accompanying  drawing  and  to  the  let- 
to  ters  of  reference  marked  lliereon. 

The  object  I  have  in  view  is  to  produce  a 
simple  and  efficient  means  for  joining  the  two 
glass  parts  of  an  incandescing  electric  lamp, 
so  that  when  the  carbon  breaks  said  parts  can 
15  be  readily  separated  and  used  again. 

In  carrying  out  my  invention  I  support  the 
bulb  or  globe  and  unite  the  same  with  the 
tubular  wire-support  before  the  globe  is  ex¬ 
hausted,  by  means  of  a  cement  or  other  matc- 
ao  rial  or  substance  which  is  sufficiently  plastic 
to  permit  ofits  beiug  molded  or  formed  upon 
the  parts  at  the  joi  nt  or  is  capable  of  bci  ng  made 
plastic  by  heat  or  otherwise,  and  which  har¬ 
dens  or  can  be  hardened  when  in  position,  so 
25  as  to  hold  the  parts  firmly  together,  and  which, 
further,  is  of  such  nature  that  it  will  adhere  to 
the  glass  surfaces  of  the  two  parts  of  the  lamp 
and  will  form  an  air-tight  joint.  For  this 
purpose  I  prefer  to  use  celluloid  or  rubber, 
30  either  of  which  can  be  applied  in  a  plastic 
condition  and  molded  over  the  joint  around 
the  bottom  of  the  globe  and  then  hardened, 
tho  celluloid  being  hardened  by  exposure  and 
Hie  rubber  by  vulcanization. 

35  The  drawing  represents  in  vertical  section 
a  lamp  constructed  iu  this  manner. 

A  is  tho  glass  inclosing  bulb  or  globe. 

B  is  the  tubular  glass  wire  and  carbon  sup- 


C  is  the  incandescing  conductor,  (prefei 
bly  a  filament  of  carbon,)  and  a  b  are  the  let 
ing-in  wires. 

D  represents  tliejoint  between  the  globe  a 
wire-support,  which  is  molded  or  formed 
celluloid  or  rubber  applied  in  asoft  or  plasl 
condition,  and,  if  rubber  it  will,  then  be  vi 
canized. 

This  material  is  not  only  applied  to  form  : 
air-tight  joiut  between  theglobeand  the  wii 
support,  but  is  mado  to  inclose  the  bottc 
edge  of  the  globe,  as  shown,  and  forms  t 
only  means  for  nnitingUio  two  parts  and  su 
porting  the  globe  upon  the  glass  wire-su 
port. 

As  before  stated,  other  suitable  substanc 
or  materials  could  be  used  instead  of  cellulo 
or  rubber,  such  as  any  resinous  cement  wlii 
will  adhere  to  the  surface  of  the  glass  pari 
After  this  joint  is  formed,  the  globe  is  e 
hausted  and  scaled  off  at  c. 

In  an  incandescent  electric  lamp,  the  coi 
bination,  with  the  open-mouthed  glass  glol 
and  the  glass  wire-support  entering  central 
the  mouth  of  said  globe,  of  a  hardened  plast 
material  applied  to  the  outside  both  of  tl 
wire-support  and  of  the  globe,  forming  an  ai 


This  specification  signed  and 
29th  day  of  October,  1S81. 


substantially  as 


Witnesses: 

Richd.  N.  Dyer, 


(Ho  Modal.) 


T.  A.  EDISON. 

INCANDESCING  ELECTRIC  LAMP. 
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SPECIFICATION  :orminB  part  of  Letters  Patent  No.  358, COO  dated  March  1  18'7 


To  all  whom  it  may  concern: 

Be  it  known  Hint  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  Incandescing  Electric 
Lamps,  (Case  No.  3S6;)  and  I  do  hereby  declare 
that  the  following  is  a  full  and  exact  descrip¬ 
tion  of  the  same,  reference  being  had  to  the 
accompanying  drawing,  and  to  the  letters  of 
to  reference  marked  thereon. 

The  object  I  have  in  view  is  to  produce  an¬ 
other  way  of  constructing  carbon  filaments  of 
high  resistance  for  incandescing  electric  lamps. 

This  I  accomplish  by  securing  together  by 
15  electroplated  joints  a  number  of  carbon  fila¬ 
ments,  the  end  filaments  being  electroplated 
to  the  leading  in  wires  of  the  lamp. 

In  carrying  out  my  invention  I  preferably 
take  a  natural  fiber— such  asa  wood  filler— and 
20  cut  into  straight  pieces  or  filaments  with  en¬ 
larged  ends.  These  straight  filaments  arc  then 
carbonized  without  being  bent.  A  mmiberof 
the  straight  carbon  filaments  are  then  placed 
parallel  with  each  other,  and  are  secured  to- 
25  getlier,  end  to  end,  by  mccliunical  unions — as, 
for  instance,  by  wrapping  with  fine  wire  or 
with  metal  foil.  These  uuious  are  then  elec¬ 
troplated,  the  carbon  filaments  being  kept 
separated  by  tissue-paper  or  other  suitable 
30  material.  Afterelectroplnting,  the  connected 
carbon  filameutsaresprungapart,  so  that  they 
assume  a  zigzag  form,  and  the  eDd  filaments 
are  first  mechanically  seenred  to  the  lending  in 
wires  and  then  electroplated  thereto. 

35  The  drawing  shows  the  glass  wire-support 
of  the  incandescing  electric  lamp,  the  leading- 
in  wires,  and  the  carbon  in  elevation. 


A  represents  the  glass  wire-support  in  the 

upper  part  of  which  the  leading-in  wires  1  '> 
are  sealed. 

C  is  the  incandescing  carbon  conductor  of  4 
the  - lamp,  composed  of  straight  carbon  fila¬ 
ments  c  to  c\  inclusive.  These  filaments  have 
enlarged  ends  il,  which  are  seenred  together 
by  electroplated  unions,  llic  lower  ends  of  the  as 
outer  filaments,  c  c’,  being  electroplated  to 
the  leading-in  wires. 

It  is  evident  that  any  number  of  straight 
carbon  filaments  (four  or  more)  can  be*se- 
cured  together  in  this  way  to  secure  the  de-  to 
sired  high  resistance  and  form  the  zigzag  car- 

What  I  claim  is— 

1.  A11  incandescing  conductor  for  an  elec¬ 
tric  lamp,  composed  of  two  or  more  carbon 
filaments  joined  together  bv  electroplatin'', 
substantially  as  set  forth. 

2.  The  combination,  in  an  eleclric  lamp,  of 
two  or  more  carbon  filaments  joined  together 
by  electroplating,  and  leadiag-in  wires  con-  6c 
nected  with  such  carbon  filaments  by  electro¬ 
plated  joints,  substantially  as  set  forth. 

3.  The  zigzag  iucundescingconductorfornn 
electric  lamp,  composed  of  a  number  of  sepa¬ 
rate  straight  carbon  filaments  joined  together  65 
as  set'f  °thliS  b}  eIcctrol,Il,ti,,S'  substantially 

This  specification  signed  and  witnessed  this 
13th  day  of  December,  1881. 

THOS.  A.  EDISON. 
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SPECIFICATION  fonuine  part  of  Letters  Patent  No.  3( 


To  all  whom,  it  may  concern: 

licit  known  Hint  I,  Thomas  A.  Edison-,  of 
Menlo  Park,  in  tlio  comity  of  Middlesex  and 
State  of  New  Jersey,  liavc invented  anewand 
5  useful  Improvement  in  Valve-Gear  for  Elec¬ 
trical-Generator  Engines,  (Case  No.  -1SS,)  of 
which  the  following  is  a  specification. 

In  my  system  of  electrical  distribution  the 
dyiiamo-clcctric  machines  which  snpply  cur¬ 
io  rent  to  the  translating  devices  of  a  district 
arc  placed  in  multiple-arc  relation  to  each 
other  at  a  central  station,  each  machine  being 
run  preferably  byaseparatestcam-engineand 
the  armatures  being  revolved  directly  by  the 
15  engine-shafts,  without  the  interposition  of 
belts  or  other  gearing,  when  high-speed  engines 
arc  used;  but  with  slow-spcedengincssnitable 
belts  or  gearing,  or  both,  are  used  to  multiply 
the  speed. 

io  In  operating  a  number  of  dynamo  or  mag¬ 
neto  electric  machines  arranged  in  multiplc- 
arc  relation  to  each  other  it  is  necessary  that 
the  machines  should  all  prodnee  the  same 
electro-motive  force;  and  in  order  that  they 
15  should  do  this  it  is  necessary  that  their  arma¬ 
tures  should  nil  be  revolved  at  the  same  or 
practically  the  same  speed.  In  a  multiple-arc 
arrangement  of  electrical  generators  operated 
by  separate  steam-engines,  tho  governors  of 
;o  tile  independent  engines  having  independent 
movements,  or  vibrating  or  jumping  to  a 
greater  or  less  extent,  the  generators  mnst 
necessarily  vary  in  speed  and  electro-motive 
force.  This  variation  in  speed  and  clectro- 
15  motive  force  results  in  an  action  peculiar  to 
the  multiple-arc  arrangement  of  the  gener¬ 
ators,  generators  having  lower  speed  and  elec¬ 
tro-motive  force  being  driven  as motois  by  the 
current  from  other  generators,  and  this  rela- 
o  tion  being  reversed  at  intervals  by  the  racing 
of  the  engines;  lienee  it  is  generally  impos¬ 
sible  to  operate  generators  in  multiple  arc  by 
menus  of  separate  independent  steam-engines. 


the  olltcis,  so  that  if  tho  admission  0 
to  the  chest  or  cylinder  of  one  engi ne  i 
the  same  variation  is  produced  in  all  tl 
engines  or  the  system.  The  engines  1 
is  preferred  to  usearc  those  in  which  tl 
is  cut  off  from  the  cylinder  during  a 
of  each  stroke  of  the  piston,  and  the 
so  cutting  off  the  steam  is  regulated  b. 
trifugal  or  other  form  of  governor;  bn 
volition  is  equally  applicable  to  on- 
which  the  admission  of  steam  iscon'ro 
tiroly  at  the  throttle- valve. 

I11  carrying  out  my  invention  one 
lines  of  connected  shafting  are  nrov 
which  a  number  of  arms  are  attache 
running  to  one  of  the  engines  and  tl 
jnstably  and  removably  connected  w 
throttle-valve  or  cut-off  mechanism  ; 
manner  that  a  variation  in  the  position 
mechanism  on  one  engine  is  conimu 
through  said  arm  to  the  shaft  and  tlienc 
throttle- valve  or  cut  off  mechanism  of 
other  engines  connected  with  said  sha 

The  variation  of  the  valve  or  cut  of 
nnisin  may  he  accomplished  solely  an 
matically  by  the  governors  of  the  eng 
means  may  be  employed  at  each  engir 
ated  by  hand  for  varying  tho  cut-off. 
means  may  be  employed  in  connection  \ 
governor,  or  the  governor  may  be  used 
ns  an  indicator  of  speed  and  the  regnla 
fectcd  solely  by  hand,  a  suitable  iml 
device  being  employed  in  connection  v 
governor,  if  desired,  or  the  governor 
dispensed  with  altogether  and  the  reg 
accomplished  only  by  hand. 

When  the  speed  is  regulated  by  hai 
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o.  369,439,  dated  Septemb 


ll  whom  it  may  concorn: 

>wn  that  I,  Thomas  A.  Edisox, 
in  the  county  of  Essex  and 
uiuicut  .icn  uefscy,  liave  invented  a  certain 
1  new  and  useful  Improvement  in  Systems  of 
Electrical  Distribution,  (Case  Xo.  691,)  of 


Jewel  lyn  Park,  i 


which  the  following  is  a  specification. 

My  invention  relates  to  that  clas _ 

terns  for  the  distribution  of  electricity  in  which 


to  be  supplied,  and 
tension-reducing  devices  are  c 

the  tension  of  the  current  to  tha._ . . 

15  to  be  used  for  lighting  or  other  domestic  or 
business  purposes,  whereby  economy  is  ob¬ 
tained  in  the  amount  of  metal  required  for 
conductors,  since  the  conductors  leading  from 
the  source  have  to  convey  only  the  current  of 

Said  invention  relates,  mainly,  to  a  novel 
arrangement  of  the  generators  at  the  source  of 
supply,  whereby  current  of  equal  and  con¬ 
stant  potential  is  given  to  all  parts  of  the  dis- 
25  trict  supplied,  and  the  indication  and  regula¬ 
tion  of  such  current  for  the  purpose  of  main¬ 
taining  such  constant  and  equal  potentials  is 
readily  and  conveniently  performed. 

In  carrying  my  invention  into  effect  I  em- 

—  ploy  as  asource  of  supply - 

a— -~t  dyuamo-clo 


ig-current  dynamo-electric  machinesliav- 


w  ir  armatures  all  monnteil  upon  the 
same  shaft  or  all  mechanically  connected  to¬ 
gether,  and  preferably  having  all  their  field- 
IS  magnets  energized  from  the  same  source  and 
arranged  to  be  regulated  either  independently 


according  to  whose  indications  the  gene 
arc  regulated.  I  prefertohavethegene 
armatures  connected  by  suitable  clu 
whereby  one  or  more  of  them  may  be  tl 


desired. 

„  -  is  illustrated  in  the  a 

panying  drawing,  which  is  a  diagram 


system  of  electrical  distribution  embo 


A,  A',  and  A1  represent  altmimuug-ci 
dynamo -electric  machines  producing 
tension  currents,  and  of  which  any  su 
number  may  be  provided. 

™  ~  ;nt  dynamo-el 


rived  circuit  inch 
stance,  E,  whereby 
Id-magnet  is  regulat; 


the  circuit  L  _,  „ 
an  adjustable  r 
strength  of  each 
dependency. 

-  -mergizing-generator  B  has  a  resist 
,  Is  field-circuit,  whereby  the  field- 
nets  of  all  the  alternating  machines  are 
lated  simultaneously. 

The  rotating  armatures  of  the  macliin 
A',  and  A’  are  placed  upon  shafts  a  a,  v 
are  provided  with  suitable  locking-elutci 
1  for  coupling  them  together,  whereby  a 


machines  are  run  from  th_  _ 

power  at  the  same  speed.  I-’rom  the  con 
tator-brushes  of  each  machine  extend 
spoctively,  the  circnits  P  X,  P’  X',  and  I 
which  arc  composed  of  small  conductors  ai 
od  to  convey  the  high-tension  currents,  : 
of  these  circuits  includes  the  primary  ci 
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To  all  whom  it  vuiu  concern: 

Be  it  known  Hint  I,  Thomas  A.  Edison,  of 
Llewellyn  Park,  in  the  county  of  Essex  ami 
State  of  New  Jersey,  have  invented  a  certain 
new  ami  useful  Improvement  in  Systems  of 
Electrical  Distribution,  (Case  No.  70b,)  of 
which  the  following  is  a  specification. 

My  invention  relates  to  that  class  of  sys¬ 
tems  of  electrical  distribution  in  which’  a 
source  of  electricity  of  high  tension  is  em¬ 
ployed,  from  which  the  high-tension  current  is 


veyed  by  small  conductors  ton  sub-station, 
where  by  means  of  suitable  induction  appara¬ 
tus  or  devices  the  high-tension  current  is  con¬ 
verted  into  a  low-tension  current  suitable  for 
use  in  electric  lighting  or  for  other  domestic 
or  business  purposes,  such  current  being  dis¬ 
tributed  from  the  sub  station  to  the  clectiic 
lamps,  electric  motors,  or  other  translating  de- 


lie  district  sunnlicd. 


,C.  These  motors  are  so  wonnd  that  at 
normal  speed— say  at  one-half  their  fu 
speed— they  throw  a  Ion- or  minimum  counti 
electro-motive  force  into  the  high-tension  ci 
cnit.  The  fields  of  these  motors  may  be  ene 
gized  in  any  suitable  manner.  Assliown,  the.,  „„ 
are  energized  from  the  high-tension  circuit. 

D  D  are  motors  run  from  thelow-tcnsion  cir¬ 
cuit  4  0  5  by  circuits  7  8,  and  having  adjusta¬ 
ble  resistances  E  E  in  their  field-circuits, 
■hereby  thejr  speed  is  regulated.  Each  of  05 


these  motors  has  its  armature-shaft  connected, 
either  directly,  as  shown,  or  through  suitable 
belts  or  gearing,  with  the  armature-shaft  or 
one  of  the  motors  C  C. 

The  operation  is  as  follows:  Supposo  tlm  »« 
1 - — istant  pressure  ( 


main  source  to  have  a  ci 
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•  whom  it  may  concern: 
t  known  that  I,  Thomas  A.  Edison-,  of 
Park,  in  the  county  of  Middlesex  and 
>f  >cw  Jersey,  lave  invented  a  new  and 
Improvement  in  Electrical  Meters, 
Ao.  Son,)  of  wliich  tire  following  is  a 
cation.  6 

object  I  liave  in  view  is  to  produce  a 
and  rcliablo  meter  for  measuring  auto- 
illy  the  electric  current  or  energy  con- 
in  a  system  for  the  general  distribution 
itricity  for  light,  heat,  and  power,  and 
icconipl  isli  by  the  use,  in  connection  with 
mslation-circuitof  which  theenrrent  is 
measured,  of  a  peculiarly  -  constructed 
i-dynamic  motor,  and  providingaproper 
ting,  registering, or  counting  mechanism 
lied  or  operated  by  such  motor,  and  also 


motor  I  am  enabled  to  convey  power 
rents  throngh  the  apparatus  without 

he  resistance  at  solid  metalHcormnltij 

50 10  °bt,ain  slow  movemcn 
tations  wtb  powerful  currents,  and  at  tl 
timo  to  attain  these  results  with  excel 
small,  indefinite,  or  variable  friction. 

1“  ,the  accompanying  drawings,  for 
part  hereof,  Figure  1  is  a  sectional  cli 
of  the  mono-eleclrodynamic  motor  ns 
meter  with  an  elevation  of  an  indica 
registering  mechanism  and  a  diagram  i 
nections;  Fig.  2,  a  separate  sectional ' 
the  revolving  cylinder  forming  the  si 
straight  non -magnetic  inductive  por 
the  machine,  and  ol  the  magnetic  con 
which  said  cylinder  revolves;  Fig.  3 
view  of  the  revolving  cylinder,  showine 
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SPEC, 


Be  it  known  that  ],  Thomas  A.  Ediso.v, 
“J5  *1,c  county  of  Middlesex  and 

.  state  or  Non  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  the  Manufacture  ofTn- 
ramlcscing  Couductors  for  Electric  Lamps, 
spceificiri0n.C1,)  ",IC1  blowing  ft 
-?’ho  “ycc.1  of  tl'is  invention  is  to  produce 

for  ele'etrie  |durab  °  l.n,ca.1,U<!ScillS  “nductois 
lor  cRctnc  Limps,  saul  invention  consisting 
in  a  processof  man nfacturing  carbon  filaments 
to  tie  used  for  tins  purpose. 

ic  Jo,“.,,5rafi,,U.!,r  b,e  K,oncra,U’  described. 

*5  louows.  The  filament  of  suitable  material  is 
first  earhonued,  then  placed  in  a  temporary 
vacunin-cliambcr  and  heated  to  high  incan-  i 
(lraeencc.  It  is  then  dipped  in  a  solution  of 
„  cariionizabie  material, dried  and  recarbonized, 
-o  and  is  then  ready  for  use.  I  prefer  tocmployfil- 
aments  of  natural  vegetable  fibrous  niaterial- 
bamboo— though  I  may  employ  paper 
or  uirt.ui,  ana  any  of  these  materials  may  be" 
parch meutized  before  carbonization,  if  de- 
sired.  I  he  filament  is  carbonized  by  beat  in 
a  closed  fiask  or  chamber,  and  under  strain 
or  pressure,  or  both.  Ir  is  then  placed  in  a 
receiver  and  connected  in  an  electric  circuit. 
&1!  exhausted  of  air,  the  current 
jo  is  applied,  and  the  filament  is  heated  to  a  de- 
Erccorincaudescence  bigbertban  tliatat  which 
t0  ,bc.  Permanently  used.  This 
?c  ?  Uij.  filament  in  its  bcntsliape  and  renders 
llucxiblcand  elastic.  It  is  removed  from  this 
3a  temporary  receiver  and  dipped  in  a  solution 
Of  sugar  or  other  carbouizabie  material,  with  I 


iipsss 

J  forni,ce-  “  before,  the  whole  10 
-umpuI  u  homogeneous  structure.  This  is  4 
SI  f t0  “■■res  and  placed  in  the  lamp  globe! 
mSn„h„  T  la.ast?d  “"a  sealed  off  in  the usual 
Instead  of  rccarboniziug  in  a  fur- 
naco,  however,  the  filament  may  he  placed  in  is 
the  lamp,  said  lamp  exhausted,  anil  the  re-  45 
carbonization  accomplished  by  an  cicetriccur- 
rent  tn  vacuo. 

What  I  claim  is — 

1.  The  process  of  making  an  incandescent  so 
conductor  for  electric  lamps,  consistingin  first  5 
Itln  Smk  a  .fi‘““ent  Of  snitabie  material, 
then  heating  said  filament  to  incandescence  in 

a  vacuum,  then  dipping  said  filament  into  a 
solution  of  carbonizable  material,  and  then  ss 
forth°nlZlnE  thC  Wh°Ie’  snbstantia,IJ'  as  set  55 

2.  The  process  of  making  an  incandescent 
conductor  foreicctric  lamps,  consistingin  first 
carbonizing  a  filament  of  suitable  material,  6o 
then  heating said  filament  to  incandescence  in 

a  vacuum,  then  dipping  said  filament  into  a 
solution  of  carbonizable  material,  and  then  re- 
■  carbonizing  by  electrical  heating  in  a  vacuum 
|  substantially  as  set  forth.  6s 

This  specification  signed  and  witnessed  this 
12th  day  of  April,  1SS3. 

THOS.  A.  EDISON. 

Witnesses: 

H.  W.  Seely, 

Edward  II.  I’vatt. 


T-  A.  EDISON. 

Ho.  370.125“““"“  or  row,. 
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electrical  transmission  of  POWER. 

SPECIFICATION tannine  oait  or  r...»  ~Z 

£  ®7*U*  33103  September  20, 1887. 


To  all  whom  it  may  concern : 

Be  it  known  that  I,  TiloirAR  \  v™™ 

iastarS 

dvnanm 'rfoofS  rC'atcS  to  sterns  in  which 
Ujnamo. electric  generators  awl  electrodv- 

Tn?  nTo0”  nre  run  in  “rics,  ay  object  be- 
<7ono°iS0  arrnnSe  snch  machines  that  the 
pendent!^  i 


elcctro^ynaaicaotoa  B  B'are“gJ?° 

7  s  ^n,?r  “u"  vGr*  thcir  fields  being  in  Giants  «;« 
78,  and  such  slants  being  each  provided  *  th  5i 
an  adjustable  resistance,  E'.  The  shnnt  s  e 
“  the  motor  B'  contains  a  ei  eniteo,. 
trailer,  D,  for  catting  the  motor  ont  of  d?- 


,s  frr*aiTft“css;v,'S 

Sassss-aratSE 

oiM  lo  ’f8  1rati?rs’  Provided  with  switches 
cireidt  tTi>ntr0.  ere  for  CUK'”S  them  out  of 
and  connect  in  thosame  way.  ^'dhegeneratore 

23  ESSE?  inlependfntly  cwb 

t  reliable,  as  likewise  are  the  motors. 

it  one  or  more  of  the  motors  be  cut  out  of 
circuit,  so  that  the  remainder  can  bo  supplied 
sc  orEel>crat0rs  than  those  pro- 

3  cat  on t  „  ,  ’  ?"c,or  ,,lorc  generators  can  be 

geneAted  ror  tl°nIrfIOl'8h  current  *"1  he 
kcncratcU  for  the  motors  in  use:  or  if  the 
decrease  in  the  number  of  motors  is  not  suffi¬ 
cient  to  make  it  desirable  to  decrease  the 
35  ““moor  of  generators,  the  resistances  in  the 
nem  circuits  of  the  generators  already  in  cir¬ 
cuit  would  be  increased  to  diminish  the  cur¬ 
rent  generated.  This  arrangement  is  shown 
"JJSrawniatically  in  the  accompanying  draw- 

^ represent  dynamo-electric  machines, 
and  ii  L  electro-dynamic  inotore.  The  gen¬ 
erators  A  A'  arc  placed  in  scries  connected 
oja  wire,  3,  and  1 2  aro  the  conductors  of  the 
43  mam  circuit  extending  from  them.  Their 
armatures  arc  revolved  by  belts  Ct  connecting 
uiem  with  a  snitable  source  of  power.  The 
field-magnet  of  each  machine  is  in  a  shunt-  < 
circuit,  4  5,  and  each  field-circuit  coutains  an  : 
50  adjustable  resistance,  B.  Around  the  gen-  1 


!  “f  generators  as  de-  6° 

-  •»  employed  in  connection  with  any 

_  “faFe‘1  numbered  motors.  Any  orall  of  them 
ont  ^P.^'.^J'i'hshnatsfortlirowiogtiicm 
>  ,s  a,so  evident  that  this  ar-  6? 

?  raDgement  of  generators  can  be  employed  in  °S 
|  “i0?  *  single  motor  or  wUh  any 

“oto[S  arranged  in  any  convenient 
•  manner  other  than  that  described:  or,  vice 
■  versa, a sioglegcoeratororannmber arranged  70 

!  iwrasasss-jr 

i  nected  as  described.  - 

What  I  claim  is — 

1.  Tho.combination,  with  two  or  more  dv-  75 
naiuo  or  magneto  electric  machines  connected 

in  scries  and  independently  controllable,  or 
two  or  more  electro-dynamic  motors  also  con¬ 
nected  in  scries  and  independently  control- 
lahlc,  substantially  as  set  forth.  So 

2.  The  combination  of  dynamo  or  magneto 

electric  machines  and  electro-dynamic  motors 
arranged  in  series,  and  means  for  regulating 
the  carrcnt  in  the  field-circuit  of  each  gea° 
erator  and  each  motor  independent  of  all  the  8c 
other  generators  and  motors,  snbstantially  as  .  5 
set  forth.  J 

3.  The  combination,  with  dynamo  or  mag¬ 
neto  electric  machines  and  clcctro  dynamic 
motors  arranged  in  series  in  a  main  circuit  of  90 
shnnt-circnils,  one  including  the  field-coils  of 
each  generator  or  motor,  and  means  for  regu¬ 
lating  the  current  in  each  shnntcireuit,  snb¬ 
stantially  as  set  forth. 

4.  The  combination,  witli  dynamo  or  mag-  95 
neto  electric  machines  and  electro-dynamic 
motors  arranged  in  scries  in  a  main  circuit, 

of  shunts  around  individual  generatois  or  mo¬ 
tors,  and  a  circuit-controller  in  each  shunt, 

I  substantially  as  set  forth.  100 


(Ho  Hodel.) 
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ITo  all  whom  it  viay  concern: 

’gsSI »8sassaa: 

This  invention  relates  to  the  running  of  in 
dependent  electro  -  dynamic  motors-fhnt  £ 
io  separate  molore  not  connected  with  the  samo 
^"”“S-sIla,lTby  corrent  prodneed  by  two 
clcc‘r,cal  generators,  and  has  for  its 
object  to  regulate  sinmltaneonsly  the  eener 
is  generators  according 

5  or  rn  of  “olors  in  eirenit  from  them 

run U  8Ui°.h  “Otor  or  “ol°raaro 

to  use  it  in  connection  with  a  number  of  in 
dcp#idently.  cent  reliable  electro  dynamic  I  i 
T 11,1  means  for  removing  l'ndi.  i 

.s  sf a,' s xjRxsstistist ; 

WEr,C»,.TXi"3 

each  shunt  being  provided  with  a  regulation-  < 
an  mninrsTr e*  an.'  shunts  are  formed  around  life  i 
3  arn'  i^  r°r  cuttl,,8  tl‘em  outof  circuit.  There  t 
a  c,  hon-nve^  r  ma  othcr  » 

For  instance)  r 

L?  r  JV  “r,c  acros3  nmln  conductors,  with  r 
as  tinln  nrJ* 8Clt -,er  ln  ser‘esorin separate  mul-  s 

*  tesBi-iasra  - . 

-ln  carrying  out  my  invention  tbo  manner  e 
4  li  i'ira"?,'n°  thc  generators  so  that  they  may  n 
wJlr  "aneo.us'y  regulated  is  as  follows:  n 

elect n>^0ft^  two  or  more  ^camo-  n 
lnacl!lnos  wI‘ich  are  employed  as  gen-  it 
a  a  rf!ini"re  I‘la,c-e<1  ln  “ries-  and  the  field-rails  ci 
4S  of  all  the  machines  aVe  included  in  a  single  ai 
shunt-circuit.  This  circuit  is  provided  with 

rraistance,  by  adjusting  which  Is 
1D  the  shunt  is  regulated,  and 
to  m„nh£re  11 10  soeration  of  current  by  all  the 
3  ™“  l  es  IS  regelated  simultaneously.  This 
thfangement  18  illustrated  diagrammatically  in 
tne  accompanying  drawing. 


Df  •Uaamo-clectric  machines,  and  I 

d  Reconnected in'scricslhitl  Th5MtolsB" 
d  The  fieldSSS are  inC‘ alVn? 

: 

I  B'  JsSSSi*^  ?D  adjustable  instance 
■“  ’ 13  Placed  in  this  shunt  for  regulating  the 
3  generators  simultaneously.  S  S  11 

f  It  is  evident  that  any  desired  number  of  gen- 

;  «®«»;SS52 

^that  °f  rar?nt  acc?r<IiDS t0  Hase  changes, 
?2e  motors  h,ntn^°US"  ‘S  SUpp,ied  for 
What  I  claim  is— 

1.  The  combination,  with  mechanicallv-in- 

dependent  electro-dynamic  motors,  of  two  or  i 
more  dynamo  or  magneto  electric  machines 
arranged  in  scries  connected  with  said  motors, 
said  machines  having  all  their  field-coils  con¬ 
nected  in  one  circnit,  and  said  circuit  being 
provided  with  an  adjustable  resistance,  snb-  l 
stantiallyas  set  forth.  ’ 

2.  Tbecombination of  twoormore mechani¬ 
cally -independent  electro- dynamic  motors, 
with  their  armatures  connected  in  series,  a 
slinnt  aronnd  the  armature  of  each  motor,  in-  g 
eluding  its  field-magnet  coils,nnd  an  adjustable  S 
resistance  in  each  shunt,  with  two  or  moredy- 
namo-electnc  machines  arranged  in  scries  con¬ 
nected  with  said  motors,  said  machines  hav¬ 
ing  all  their  field-coils  connected  in  one  cir-  oi 
cult,  and  said  circuit  being  provided  with  au 
adjnstableresistance^  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
1st  day  of  June,  18S3. 

THOS.  A.  EDISOX. 

Witnesses: 

H.  W.  Seelv, 

Edwabd  H.  Pvatt. 
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SPECIFICATION  to 


lit  of  Letters  Patent  No.  370,127.  dated  Septeml 


Be  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  and 
:  useful  Improvement  in  Electrical  Transmis- 
1’<!wcr>  X°-  569,)  of  which  the 

following  IS  a  specification. 

Jly  invention  relates  to  the  rnnuing  of  two 
or  more  electro  dynamic  motors  mcchaoically 
to  independent  of  one  another  and  connected 
electrically  in  scries  from  a  source  of  snpply 
consisting  of  dyuamo-clectric  machines  also 
connected  in  series,  and  has  for  its  object  to 
enable  all  such  motors  to  be  regulated  simul- 
15  luncously  and  from  a  common  point,  to  regu¬ 
late  all  the  generators  simultaneously,  so  us 
to  keep  the  generation  of  cnrreDt  propor¬ 
tioned  to  tiie  amount  utilized  by  the  motors, 
and  to  enable  the  field-magnets  of  the  motors 
20  and  of  the  generators  to  be  charged  by  car- 
rents  of  low  electro  motive  force,  whereby 
coarse  wire  may  bo  employed  for  the  field- 
windings,  and  the  danger  of  injury  to  such 
coils,  which  occurs  with  high-tension  enr- 
25  rents,  is  avoided.  I  accomplish  this  by  plac¬ 
ing  the  motors  in  series  in  the  main  circuit 
from  the  generators,  and  their  fields  in  series 
in  a  shunt  around  one  of  the  motors.  Such 
shunt  is  provided  with  means  for  regulating 
jo  the  current  flowing  in  it,  and  so  regulating 
simultaneously  the  current  supplied  to  tl 
fields  of  all  the  motors.  The  generators  are 
arranged  in  a  similar  manner  with  an  adjnsta- 
blc  resistance  or  other  means  for  regulating 
35  their  fields  simnltanconsly.  Thus,  when  the 
motors  are  regulated  by  rcdacing  the  current 
in  their  fields,  so  that  less  current  is  reqnired 
to  operate  them,  the  generators,  also,  are  cor¬ 
respondingly  regnlnted,  so  that  they  supply 
40  only  the  proper  amount  of  current,  and  when 
one  or  more  motors  are  removed  from  opera¬ 
tion  the  generators  are  regulated  so  as  to  sup¬ 
ply  only  enough  current  to  those  remaining 
in  use.  By  shunting  all  the  fields  of  the  gen- 
45  orators  and  nil  the  fields  of  the  motors  around 
a  single  generator  or  motor,  respectively,  such 
fields  arc  supplied  with  currents  of  low  dec- 1 


1  tro-moUvc  force  or  tension.  Of  course  with  a 
a»tT  ‘lrEe  ,nnn'ber  of  generators  or  motors  the 
fields  may  bo  shnntedaronnd  two  or  any  other 
small  partof  the  whole  scries  of  the  machines, 

|  which  arrangement  is  evidently  equivalent  for 
the  pnrpmse  mentioned.  This  arrangement  is 
illustrated  diagrammatically  in  the  accompa¬ 
nying  drawing.  1 

A  A'  are  dynamo-electric  machines  con¬ 
nected  in  scries,  and  1 2  are  the  main-circnit 
conductors  extending  front  t  he  series  of  gener¬ 
ators.  The  feeders  of  both  generators  arc  in 
I  a  shnnt-circuit,  3  4,  around  the  generator  A 
such  shunt  containing  an  adjustable  resist- 
t  mice,  R. 

B  ff  arc  electro-dvnamic  motors  connected 
m  series.  Their  fields  are  in  a  shunt-circuit, 
5  0,  around  the  motor  B'.  The  motors,  while 
independent  in  operation,  may  thus  be  regn- 
lated  simultaneously  by  means  of  theadjusta' 
hie  resistanccR'in  the shunt-cireuitfiC, which 
resistance  controls  the  fields  of  all  the  motors 
What  I  claim  is— 

1.  The  combination,  with  two  or  more  dy- 
namo-clectric  machines  arranged  in  series,  of 
a  shunt  aronnd  one  of  said  machines,  inclnd- 

1  ing  the  field-magnet  coils  of  all  said  machines, 
and  means  for  regulating  the  current  in  said 

1  shnnt,  substantially  as  set  forth. 

2.  The  combination,  with  two  or  more  dy¬ 
namo  electric  generators  arranged  in  series 
and  having  their  field-magnet  coils  in  scries  in 
a  shunt  aronnd  one  of  them,  and  means  for  t 
regulating  the  current  in  said  shnnt,  of  two  or 
more  electro-dynamic  motors  arranged  in  se¬ 
ries  connected  with  said  generators,  having 

■  their  field-magnet  coils  in  series  in  a  shnnt 
aronnd  one  of  them,  and  means  for  regulating  8 

1  the  enrrent  in  said  shunt,  substantially  as  sec 
forth. 

This  specification  signed  and  witnessed  this 
st  day  of  June,  1S83. 

TIIOS.  A.  EDISON. 


T.  A.  EDISON. 

ELECTRICAL  TRANSMISSION  OF  POWEB. 


INVENTOR: 
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electrical  transmission  of  power. 

SPECIFICATION  forming  part  of  Letter,  Patent  No.  370,129.  dated  „ . 


To  all  whom  it  may  concern 
I  ,  it  known  that  J,  Thomas  A.  Edisov  of. 

Stnteof  Vow  C?m,ty.  of  Middled  and 

state  of  Now  Jersey,  have  mventeda  new  and 
5  ^.  r  ,"ipr0VC^cnt  in  Electrical  Transmis- 
sion  of  Power,  (Case  No.  071,)  of  whiel,  the 
following  is  a  specification. 

This  invention  relates  to  operation  indi> 
rn^frnotn,  oC^r  M0'0ra(ihat  ^“otoresepa- 
a  ?  ler  and  not  placed  on  the 

same  shaft,  as  is  the  case  with  those  shown  in 
luj  latent  No.  218,435  (by  means  of  dynamo 
or  magneto  electric  machines  placed  at  a  dis¬ 
tant  point,  and  my  object  is  to  make  the 
-5  regulation  of  the  speedand  power  of  such 
motors  independent  of  the  current  on  thesnp- 
plving  circuitj  and  the  invention  consists  in 
the  use,  in  connection  with  two  or  more  inde¬ 
pendent  electro  dynamic  motors  operated  bv 
no  dynamo  or  magneto  electric  machines  placed  i 
at  a  distance,  of  one  or  more  dynamo  or  mag¬ 
neto  electric  machines  operated  by  a  local  I 
source  of  power  for  energizing  the  fields  of  i 
saia^ motors.  Such  local  source  of  power  may 

35  be  cither  mechanical  or  electrical.  The  latter  1 
arrangement,  however,  will  be  the  subject  of  a  1 
separate  application  for  Letters  Patent.  By  t 
thus  separately  energizing  the  field-magnets,  t 
instead  of  placing  them  in  connection  with  t 
3°  ttie  line,  the  regulation  is  performed  without  € 
affect i ng  the  line-current,  and  the  fields  are  e 
not  affected  by  variations  on  the  line.  a 

In  carrying  out  ray  invention  I  prefer  to  t 
employ,  as  a  source  of  electrical  energy,  two  q 
35  ?r  more  dynamo -electric  machines  connected  e 
in  series  for  generating  high-tension  currents:  n 
Dut  one  generator  alone  might  be  used,  if  do-  n 
sired.  Each  machine  preferably  has  its  field-  q 
cons  in  a  shunt  from  the  main  circuit,  such  n 
40  shunts  being  each  provided  with  an  adjustable  n 
resistance  for  regulating  the  generation  of  cur- 
JJJJp  1 10  .ra‘lchin^  The  armatures  of  the  te 
two  or  more  independent  electro-dynamic  mo-  a 
tors  are  also  preferably  connected  in  series, 

45  and  means  may,  if  desired,  be  provided  for 
cutting  individual  motors  out  of  circuit  with-  n< 
out  affecting  the  others  of  the  series.  The  m 
Helds  of  these  motors  are  connected,  in  series  of 
or  otherwise,  in  a  circuit  leading  from  one  or  m 
'o  n,ore  dynamo  or  magneto  electric  machines 


Itenl  No.  370,129,  dated  September  20  1887 
“iw.  ffi. ..feu 

I  ra.C™lb/a5«Uit?b,C Iacal sonr“ »f mechani- 
Si.!?  °-™tlnS  machine  or  ma- 

±  “y  *»  regulated  ia  any  snitable  man- 
that  tho  speed  of  the  motors  is  corre- 

exciters.  This  arrangemeot  of  generators, 
maih^lra-nd.seXCiter  is  iltustr-->fed  diagram- 

MidE rareieSiaid&„, « 


l  any  draireddMa  e'e'tri“  “acE^whicb 

?  ftnetorel2«tend  from  them.  The  field-coils 
Jjif1?,  eenera‘or  are  included  in  a  shnnt-cir- 
i  Shin?.4/  aronn.d,itf  armature,  and  each  of  such 
%  rpr<md<?j  ”I,h  an  adjustable  resist- 
•  ance,  K,  for  regulating  the  generation  of  enr- 
’  feDfc  according  to  the  requirements  of  the  mo- 
i  tors  supplied. 

;  ,  BB  represent  any  desired  number  of  clec- 
.  tro-dynamic  motors  placed  in  series  in  the 
mam  circnit  1 2. 

C  is  a  dynamo-electric  machine,  connected 
by  a  belt,  D,  with  a  local  sonree  of  mechanical  • 
power.  A  circuit,  5  (i,  leads  from  the  comma-  ‘ 
tator-brnshes  of  the  generator  C,  mid  includes 
the  field-magnet  coils  of  both  or  all  the  elec¬ 
tro-dynamic  motors  B  B.  A  shnntcircuit,  7 
8,  inclndes  the  field-magnet  coils  of  the  gen-  S 
erator  C,  and  in  said  shnotisplaccd  an  adjust¬ 
able  resistance,  If,  for  regulating  the  genera¬ 
tion  of  current  by  the  exciter,  and  in  conse¬ 
quence  the  speed  of  the  motors  B;  but  the 
exciter  may  be  regnlated  in  any  other  suitable  '8 
manner.  By  thns  energizing  the  fields  of  the 
motors  from  a  local  sonree  less  current  is  re¬ 
quired  to  traverse  the  circnit  1  2,  and  the 
motors  may  be  regulated  or  controlled  at  or 
near  the  locality  where  they  are  placed.  a 
The  main  current  being  supplied  from  a  wa¬ 
ter-power  at  a  distance,  a  small  steam-engine 
can  be  employed  to  energize  the  Felds. 

What  I  claim  is— 

1.  The  combination,  with  dynamo  or  mag-  91 
neto  electric  machines  and  electro-dynamic 
motors  connected  therewith,  of  n  local  sonree 
of  electricity  for  energizing  the  fields  of  said 
motors,  substantially  as  set  forth. 

2.  The  combination,  with  dynamo  or  mag-  ro 
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To  all  whom  it  may  concern: 

""  “  1  I.  Thomas  A.  Edison,  of 

county  of  Middlesex 


cnlo  Park, _ v _ _ 

State  of  Xew  Jersey,  liavc  invented  a  nc.. 

Movement  in  Electrical  Transmis- 


useful  Illl.  _ _ _ _  i.annuiia- 

sion  of  Power,  (Case  Xo.  572,)  of  which  tliefol- 
lowing  is  a  specification. 

This  invention  relates  to  the  operation  of 
independent  electro-dynamic  motors,  (that  is, 
a  number  of  separate  motors  not  mounted 
upon  the  same  driving-shaft,  as  in  my  Patent 


Xo.  24S.435.) 

My  object  is  to  enable  all  the  motors  of 
senes  to  be  regnlatcd  simultaneously  from  _ 
15  common  point  and  in  a  simple  and  effective 
manner.  In  nfy  application  Serial  Xo.  97,329 
a  series  of  motors  is  shown  with  the  field-mag 
nets  thereof  energized  from  a  local  niecham 
cal  source  of  power.  In  the  present  inven 
20  tion  I  desire  to  do  away  with  this  additional 
11  *  :  time  I  provide  a 


Umeons™-aChiDeS’  dt,ler  seParatcly  or  simu 
I  The  invention  is  illustrated  diagrammat 
[  cally  in  the  annexed  drawing. 

A  A  represent  any  desired  number  of  di 
namo-electric  machines  connected  in  series 
from  which  main  conductors  1 2  extend.  Th 
field-coils  of  each  machine  are  in  a  shnnt-cii 
cnit,  3  4,  and  each  shnnt  contains  an  adjnsi 
^nofcomlftby’th*  rC^lat,"E  theSe“er: 
ndependent  electro-dynamic  motors  B  I 
are  connected  in  scries  in  the  main  cii 
S 1  2.  From  the  armature-shaft  of  moto 
l  belt,  C,  extends  to  dynamo-electric  ma 
■  uu.ae  D.  From  the  generator  D  a  circuit,  i 
t  “b'b"  lnClading  the  fie,t*-c°ils  of  the  mo 


separate  regulable  supply  of  cc 


fields. 

The  invention  consists  in  the  employment 
25  of  a  local  electrically-operated  source  of  elec¬ 
tricity  for  energizing  the  fields  of  the  inde¬ 
pendent  electro-dynamic  motors,  whose  arma- 
~~e  placed,  preferably  in  series,  in  a 
f““ - or  more  dynamo  01 


circuit  leading  from  one  —  „i 

30  magneto  electric  machinesplaced  at  a  distance. 

I11  carrying  out  the  invention  I  connect  one 
of  the  motors  of  the  series  by  a  belt  or  other¬ 
wise  with  a  dynamo  or  magneto  electric  ma¬ 
chine,  and  in  the  circuit  of  this  machine  I  in- , 
35  elude  the  field-coils  of  all  the  other  motore  of 
the  scries.  The  motor  used  to  operate  the 
exciting-machine  preferably  has  its  field-coils 
m  a  shunt-circuit  from  the  main  line, 
adjustable  resistance  is  placed  iu  sail 


.0  regulate  the  speed  of  the _ , _ 

sequently  that  of  tho  cxcitiDg-machine  and 
the  current  supplied  to  the  fields  of  the  other 
motors.  The  generators  employed  to  operate 
thescricsof  motors,  if  more  than  one  are  used, 
45  arc  preferably  placed  in  series  to  generate  a 
current  of  high  tension.  Their  fields  are  en¬ 
ergized,  preferably,  by  shunt-circuits  from  the 


It  is  evident  that  any  desired 
iqtors  may  be  placed  in  scries; 
aired,  more  than  one  of  them  may  be  f 
for  driving  cxcitera,  and  that  more 
‘"-citer  may  1“  - — * — a  r —  **--  -■  - 


.  — employed  for  the  fields  of  th! 
-orsing  motors. 

I  The  field  of  the  motor  B  is  in  a  shunt-cir 
cnit,  7  3,  which  contains  an  adjustable  re¬ 
sistance,  E',  by  means  of  which  the  speed  ol 
the  motor  and  of  the  exciter  driven  thereby  is 
regulated,  and  the  speed  and  power  of  all  the 
motors  of  the  series  are  thus  regulated  simul- 
inconsly  by  a  single  operator. 

The  field-circuit  of  the  exciter  D  is  a  shunt 
I  from  its  own  main  circuit  5  6.  This  does  not 
require  a  regulating-resistance,  as  the  resist¬ 
ance  It'  nnswere  tho  purposti. 

What  I  claim  is— 

1.  The  combination,  with  one  or  more  dy- 
amo  or  magneto  electric  machines  and  two 
I  ur  more  mcchnnically-independent  electro-dy¬ 
namic  motore  connected  therewith,  of  a  local 
electrically-operated  source  of  electricity  foi 
energizing  the  fields  of  said  motore,  substan¬ 
tially  as  set  forth. 


y  as  set  forth. 

Tho  combination,  with  one  or  more  dy- 
lmo  or  magneto  electric  machines  and  two 
:  more  mechanically-independent  clectro-dy- 
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transmitlcrproducing  .Morse signals  composed 
of  harmonic  or  rapidly-occurring  induction 
vibrations  and  a  diaphragm-sounder,  the  dia¬ 
phragm-sounders  of  the  first  class  of  instru- 
,  „cnts  being  shunted  by  condensers,  substan- 
4  tiallv  as  set  forth. 

6. ’ In  telegraphs,  the  combination,  with  a 
line-wire,  of  sets  of  Morse  telegraph-instru¬ 
ments,  each  consisting  of  an  induction-trans- 

io  milter  producing  Morse  signals  composed  of 
simple  induction  impulses  and  a  diaphragm- 
sounder,  and  other  sets  of  -Morse  telegraph-in¬ 
struments  consisting  each  of  an  induction- 
transmitter  producing  Morse  signals  composed 

15  of  harmonic  or  rapidly-occurring  induction 
vibrations,  and  a  diaphragm-sounder,  the 
sounders  of  the  twoclasscshavingdiaphragm- 
weights  of  different  weight  and  adjustment, 
and  the  diaphragm-sounders  of  tho  first  class 

20  of  instruments  being  shunted  by  condensers, 
substantially  as  set  forth. 

7.  In  telegraphs,  the  combination,  with  a 
signaling  -  key,  nil  induction  device,  and  a 
source  of  electrical  energy,  of  a  transmitting 

jj  self  making  and  breaking  vibrator,  consisting 
of  a  magnet,  a  diapliragm-armatnre,  and  con¬ 
tact-points  directly  in  cirenit  with  said  mag¬ 
net  and  controlled  by  tho  movement  of  such 
diapliragm-armatnre,. substantially  as  set  forth. 

30  S.  Iu  telegraphs,  a  harmonic  Morse  signal- 
transmitter  having  in  combination  ningnet- 


coilsin  the  line  andashnnt  connected  with 
the  line  around  such  magnet-coils,  said  shunt 
including  a  battery,  a  circuit  making  and 
breaking  vibrator,  and  a  signaling-key,  sub¬ 
stantially  as  set  forth. 

!>.  In  telegraphs,  a  diaphragm-sounder  hav¬ 
ing  in  combination  a  vertical  magnet,  a  hori¬ 
zontal  diaphragm,  a  hopping  weight  on  such 
diaphragm,  and  a  horizontally-located  adjust¬ 
ing  spindle  for  changing  the  vertical  position 
of  the  magnet,  substantially  as  set  forth. 

10.  In  telegraphs,  the  combination,  in  adia- 
phragm-sounder,  of  a  horizontal  diaphragm, 
a  supporting-case  for  the  same,  a  hopping 
weight  and  holding-pin  mounted  on  -said  dia¬ 
phragm  and  projecting  upwardly  from  the 
same  above  the  case,  and  a  horizontal  protcct- 
mg-plato  supported  from  said  case  nnd  ex¬ 
tending  across  the  same  above  the  hopping 
weight,  substantially  as  set  forth. 

11.  In  telegraphs,  the  combination,  with  a 
diaphragm-sounder,  of  a  diaphragm  hopping 
weight  consisting  of  a  split  ring  standing  on 
its  edge  on  the  diaphragm,  substantially  as 
set  forth. 

This  specification  signed  and  witnessed  this 
11th  day  of  May,  18SG. 

THOS.  A.  EDISON. 

AVitncsscsi 

A.  W.  Kiddle, 

M.  F.  Kelly. 
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.  JbrtH  whom  it  III"!/  ronerrn: 

the  condenser  c‘  acts  similarly  in  relation  to 

Menlo' Paris.  in  the  county  of  Middlesex  anti 

rlicoMnls^i1  Ij*  servin'*  lo  proportion  the  re*  55 

5  provcmciit  ii.  Acoustic  Telegraphs,  of  which 
the  following  is  a  spent, call, m.  ^  ^ 

It  will  lx? evident  that  two  reeilsof  dilTerent 

in  a'tclegraph  system,  with  (he  line  wire  ami 
a  battery,  of  a  circuit  preserving  and  refers- 
toing  key,  a  vibrating  eim.it .breaker  and  a 

spouding  reeds  fur  receiving,  so  as  fo  o|>er-  f>  > 
ate  as  a  multiplex  telegraph. 

In  Letters  Patent  No.  217.731,  granted  to 

•ion,  and  a  polarized  relay  ami  a  i  ced  or  vibrat¬ 
ing  receiver  and  sounder  at  the  other  station. 

me  July  ‘JJ,  1S7U,  an  instrument  is  shown 
that  nets  by  electro- harmonic  pulsations  in 
the  same  circuit  with  instruments  Hint  re-  f.s, 

whereby  one  set  of  signals  ran  l.e  operated 
,s  upon  (lie  line  hv  the  vibrations  of  the  current 
"  and  the  key  to  short  circuit  the  same,  and  the 
other  set  of  signals  ran  lie  opera! . .  the  re¬ 

versal  of  the  current. 

spoml  to  rise  and  fall  of  tension  ami  change 
of  electric  polarity.  In  lids  application  1 
have  confined  myself  to  the  relay-instrument 
and  the  reed  or  reeds,  so  as  to  show  the  sim¬ 
pler  forms  of  connections  and  to  illustrate  the  70 

:o  or  equivalent  vibrator  kept  in  motion  by  the 
magnets  «,  local  circuit  />,  and  eimiit-rloser 
r.  In  the  circuit  between  the  earth  li  and 

opened  and  closed  |,y  tin:  action  of  (lie  reed  It; 

used  with  a  harmonic  or  aeoitstie  instrument 
witliont  otic  interfering  with  Ilia  other. 

1.  Ill  a  telegraphic  system,  the  combina-  7; 

25  and  k  is  a  key  in  tin-  shout-wire  that  p:is-cs 
key /:  is  open  the  main  battery  will  he  pul- 

fag^eireuit-breakeraiitTa  siioii-drcniliiig'kcy 
at  the  transmitting' -station,  a  polarized  relay, 

point  .1;  hut  w  hen  the  key  /.  is  rinsed  Ihc  pul- 
30  nations  will  stop  m  « miscqiicnre  of  the  me¬ 
tallic  cornice .  being  uninterrupted.  At 

the  receiving  station  the  lee.l  If  will  Ik-  vi¬ 
brated  liy  the  line  pulsations  by  the  magnet 

35  is  closed.  The  signa'l  will  be  given  cither  by 
opening  or  closing  the  key  /:,  according  to  tho 
arrangement  of  1  lie  lm-al  circuit  mid  sounder 

at  the  other  station,  substantially  ns  set  forth. 

2.  III  a  telegraphic  system,  the  combina- 

a  mVgmTan!nocdd  cTrcuk^ln^oiienUing' the  S5 
same,  yielding  contacts  c  it,  and  a  short-cir¬ 
cuiting  key  and  connections  at  the  transmit- 
ting-station,  and  a  polarized  relay  and  sounder 
and  a  vibrating  receiver  and  sounder  at  the 

8,  operated  by  the  reed  If. 

The  reversing  key  1!  K  is  of  ordinary  con- 
to  struct  ion.  operated  either  In  hand  or,  prefer¬ 
ably,  by  the  key  t?  and  local  circuit  and  mag- 

ized  rciay  P  1:  responds  to  the  reversals  of 

•5  euit  and  sounder  or  other  receiver,  The 

switch  l  serves  to  connect  tl.e  line  and  artifi¬ 

!  receiving  station,  substantially  as  set  forth.  90 
j  The  combination,  iu  a  telegraphic  sys- 

I  tern,  of  a  reed  or  vibrating  receiver,  onetrans- 
1  inittcrcotnposodof  a  vibrating  circuit-breaker 
and  short-circuiting-kcy,  the  other  transmit¬ 
ter  consisting  of  a  circuit  preserving  and  re-  95 
versing  key,  and  a  polarized  receiving-mag¬ 
net  to  respond  lo  the  same,  substantially  as 
set  forth.  f  l  1) 

cial  line  directly  to  the  earth  to  facilitate  the 
adjustment  of  the  distant  receiving  -  instru¬ 
ments.  The  rheostats  1!'  It'  If  scree  to  pro- 
5°  Portion  the  resistance  of  the  line  and  artificial 
hue  to  G',  and  the  condenser  C  neutralizes  the 
static  charge  and  discharge  in  the  bridge,  and 

1S77? 
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To  utl  u  hom  it  man  concern.- 
licit  known  Unit  I,  Thomas  A.  Eoiso.v,  of 
Llewellyn  Park,  in  the  county  of  Essex  anil 
State  of  New  Jersey,  have  invented  a  certain 
5  new  and  useful  Improvement  in  Magnetic 
Separators,  (Case  No.  723.)  of  which  the  fol¬ 
lowing  is  a  specification. 

My  invention  relates  to  magnetic  separators 
in  which  the  separation  of  magnetic  from  non- 
io  magnetic  particles  is  accomplished  by  per¬ 
mitting  them  to  fall  together  past  the  poles  of 
a  magnet,  which  alters  the  trajectory  of  the 
magnetic  particles,  so  that  they  fall  separately 
from  the  non-magnetic  ones. 
ij  The  object  of  my  invention  is  to  cause  the 
material  to  fall  in  a  straight  and  even  stream 
past  the  magnet-poles  and  to  prevent  the  par¬ 
ticles  from  being  affected  by  draffs  of  air. 

To  this  end  my  invention  consists  partly  in 
jo  the  uscof  a  dosed  air-chamber,  tbrongh  which 
the  material  is  caused  to  fall,  whereby  it  is 
protected  from  air-currents,  and  also  in  the 
use  of  such  closed  air-chamberwhcn  it  has  its 
atmosphere  rarefied  or  a  portion  of  its  air  re- 
25  moved,  which  is  advantageous  in  the  case  of 
very  light  or  finely-divided  material,  as  the 
rarefied  atmosphere  will  not  affect  the  direc¬ 
tion  of  falling  of  the  particles. 

Ill  addition  to  these  features  of  invention, 
30  my  invention  consists  in  the  various  novel 
devices  employed  by  me  in  accomplishing  the 
above  named  object,  as  hereinafter  set  forth 
and  claimed. 

My  invention  is  illustrated  in  the  accom- 
35  pauyiug  drawings,  in  which— 

Figure  1  is  a  view  in  elevation  of  apparatus 
embodying  my  invention,  with  the  chamber  in 
section;  and  Fig.  2,  a  perspective  view  of  the 
feeding  device. 

to  A  is  a  box,  chamber,  or  shaft,  preferably 
made  of  wood.  R  is  a  powerful  electro-mag¬ 
net  placed  outside  of  said  chamber,  but  pref¬ 
erably  with  its  poles  extending  through  into 
the  chamber.  The  top  of  the  chamber  is 
45  closed  by  a  hinged  cover,  C.  Within  the 
chamber,  near  its  top,  is  supported  a  hopper, 
D,  which  is  a  box  with  inclined  sides  and  with 
a  straight-sided  narrow  feeding-passage,  a,  at 
its  bottom.  Within  the  hopper,  or  immedi- 
50  atcly  above  it,  is  placed  a  cylindrical  sieve,  E, 
on  a  shaft,  b,  which  turns  in  bearings  in  the 


walls  of  the  chamber  and  may  be  revolved  in 
any  suitable  way.  At  the  lower  end  of  the 
chamber  are  two  inclined  troughs,c  and  d.with 
open  bottoms,  opening,  respectively,  into  closed 
bins  or  receptacles  F  and  G.  The  dividing- 
point  c  between  the  troughs  is  to  one  side  of 
the  feed- passage  a,  so  that  material  falling 
straight  from  said  passage  enters  the  bin  F. 
The  magnet  B  has  a  support,  II,  or  is  other-  fin 
wise  supported  with  its  poles  a  little  below 
the  feeding-passage  a. 

The  mixture  of  finely-divided  magneticaud 
non-magnetic  material,  which  may  lie  of  gold 
mixed  with  iron  particles, or  of  iron  and  sand,  65 
is  placed  in  the  sieve  E,  and  on  the  same  be¬ 
ing  revolved  the  finepartidesare  fed  from  the 
sieve,  those  which  arc  too  coarse  to  be  effect¬ 
ively  operated  upon  being  retained  thereby. 
The  narrow  straight-sided  feediug- passage  70 
causes  the  material  toossumca  straight  course 
in  falling  from  the  hopper.  It  thus  falls  in 
the  closed  air-chamber  straight  past  the  poles 
of  the  magnet  and  the  attraction  of  the  mag¬ 
net  altera  the  trajectory  of  the  magnetic  por-  75 
tion  of  the  stream,  so  that  this  falls  separately 
from  the  rest  and  enters  the  trough  d  and  bin 
G.  Being  in  a  closed  space,  there  can  be  no 
drafts  of  air  which  would  alter  the  direction 
of  cither  of  the  falling  streams  and  prevent  Sc 
the  particles  from  reaching  their  respective 
receptacles.  If  the  particles  are  very  fine  or 
light,  as  where  the  material  most  be  ground 
very  fine  to  liberate  the  gold,  I  prefer  to  ex¬ 
haust  or  rarefy  the  air  in  the  chamber, so  that  Sj 
the  resistance  of  the  air  will  not  affect  its  fall. 
When  it  is  desired  to  do  this,  snitablo  rubber 
packing  is  provided  for  the  cover  Cand  around 
the  poles  of  the  magnet,  and  stuffing-boxes  for 
the  shaft  of  the  feeding-sieve, so  that  the  cham-  9c 
ber  is  made  sufficiently  air-tight.  A  pipe,  I, 
extends  from  the  chamber, which  is  connected 
to  an  ordinary  steam  vacuum  apparatus  by 
which  the  air  is  exhausted,  say  to  a  twenty- 
nine-inch  column  of  mercury,  which  is  snffi-  9; 
cient  for  the  purpose. 

Since  it  is  necessary  or  desirable  that  the 
poles  of  the  magnet  should  be  near  the  end  of 
the  feeding-passage  a,  the  attraction  might 
draw  the  magnetic  particles  toone  side  of  tho  ic 
passage  and  cause  the  clogging  of  the  opening. 

To  obviate  this  I  place  upon  the  wall  of  tho 
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incandescent  electric  lamp. 

p.„,  of  betters  Patent  Ho  379.770.  dated  Match  30. 1000. 


in  Kig.  -  only  two  car- 
Iinurcted  together  at  .7. 
its  oilier  owl  attached  to  one 
wires  n  a,  h  Is-ing  simply  a 
ils  of/are  placed  above  those  to 

at  matiyollier  forms  of  eoileil 
oultl  Ik-  used  without  do- 
oeipleof  my  invention, 
ijffi,  of  eariton  givi-s  the  45 
(stance.  while  the  manner 
i  an-  eo ihal  decreases  the 

in-electric  lamp,  theemn-  50 
misplaced  one  within  the 
their  effective  radiating- 
I- the  elect ritvil  resistance, 

ng  electric  lamp,  the  com-  55 
more  spinl  i-arlvon  cow 
n  series,  the  coils  of  one 
ally  hiding  thew  of  the 
as  and  fur  the  purpose 
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REGULATOR  FOR  DYNAMO-ELECTRIC  MACHINES. 


*  ten  of  reference  marked  then-on. 

The  object  I  have  ill  view  is  to  product]  a 
mcthtxl  autl  means  fur  deriving  from  a  dynamo* 
clcctric  inacliine  twuor  more  iinle|ieiiilent  cir- 


regulated  by  varying  the  position 
brushes  with  reference  to  the  main  lira 
tension  of  tlie  current  in  the  main  cii 
lie  Independently  regulated  by  sliil 
main  brushes,  or  in  any  other  saint 
uer.  The  connection  of  the  sccondar; 
together  electrically  does  not  short  ci 
of  the  coilsof  the  armature,  since  enr 
generated  iti  the  same  eircnmfcreiiti 
tion  oil  both  sides  of  the  armature, 
dent  tlr.it  in  this  manner  twoextr. 
could  Is'  derived  from  the  same  ma 
stead  of  one,  a  set  of  secondary  brusl 
arranged  to  form  a  circuit  with  each  u 
mutator-brush.  Ill  that  case  it  wil 
that  the  extra  circuits  themselves  m; 
■dated  indcponilentlf  of  each  ollit 
get  her,  and  may  have  currents  of  tie 


tlie  magnet  coils  ami  the*  hi 
therewith  in  multiple  are. 

35  This  object  I  accomplish  l 
bear  upon  tbc  coniiiiiitator-e; 
side  of  one  of  the  main  column 
secondary  brush,  which  is  mot 
capable  of  adjustment  touari 
to  the  main  brush  independent 

neeted  together  electrically,  :! 


:  dilTereut  tension.  It  will  also  lie  Hi: 
:  that  one  secondary  brush  instead  of  I 
lie  used  in  connection  with  a  main 
form  cacti  extra  cirenit,  which  s 
brush  would  Is;  mouuled  for  adjust uu 
from  the  main  brush  forming  tlie  oth 
ihc  extra  circuit,  and  in  this  manii 
any  desired  nnmber  of  extra  circuits 
derived  from  one  machine,  tlie  tensi 
current  in  each  depending  upon  tin 
of  the  secondary  brush  from  tlie  in: 
1  with  which  it  is  connected.  It  is  als 
that  an  extra  circuit  could  lx:  formei 
:  ing  two  secondary  brushes  on  oppn: 
of  the  commutator  cylinder  at  points 
,  the  main  brushes,  the  secondary  brus 
i  in-  the  poles  for  the  extra  circuit,  an 

i  siun  of  the  current  in  the  extra  circ 
■  dependent  upon  the  position  of  lues 
i  |  with  relation  to  the  line  of  neutralize 

,  i  (twill bcundcrstooil that llicarnial 
1  machine  is  of  the  I’acinolli  or  Sieu 
:  lieing  provide*!  with  a  continuous 
r  bobbin  connected  at  intervals  with 
.  ;  |..|  i kips  of  a  commutator,  and  alx< 
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-  it  may  concern;  machine  depends  largely  upon  the  rapidity 

Be  it  known  that  I,  Thomas*  A.  Edison,  of  with  which  tho  iron  tubes  can  be  heated  and 
Llewellyn  Park,  in  the  comity  of  Essex  and  cooled  these  intermediate  tubes  may  be  eov- 
of  New  Jersey,  have  invented  a  certain  cred  by  a  stationary  box  connected  by  a  flue  55 
maraud  uSfol  Engine  or  Prime  Motor,  (Case  with  the  furnace  beneath  its  grate  so  that  the 

5  Naj^,)  of  which  the  following  i,  a  spcifica.  ^Zffe  SK? 

motorsfand'is'bascd  upon  the  principle  "hat  To  increase  the  power  of  the  machine,  a  flxed  60 

,0  flm  capacity  of  iron  for  magnetism  diminishes  coil  of  wire  for  magnetizing  or  polarizing  the 
'  “S  temperature  is  raised,  and  that  at  a  armature  may  be  wound  in  recesses  formed  in 
brieht-red  heat  it  becomes  practically  dinning-  the  polemeccs  of  the  field- magnet. 

3"  Advantage  is  taken  of  this  fact  to  con-  Tho  flcld-inagnet  may  be  a  permanent  mag- 

immt  an  apparatus  in  which  motion  is  pro-  net;  bnt  for  large  machines  I  prefer  to  employ  65 
S3  by  the  combined  action  of  heat  and  an  electro-magnet,  which  may  be  charged  by 
5  magnetism,  and  to  this  machine  I  have  applied  a  liattcry  or  by  a  small  dynamo '  “?  ‘JV 

the  term  “thenno*  magnetic  engine.”  Tho  machine,  and  which  can  be  turned  by  hand 
heat  is  utilized  to  destroy  the  magnetic  bal*  for  starting  the  machine,  nnlc^  inde^,  the 
anceof  iron  parts  moving  in  the  field  of  one  residual  magnetism  is  sufhcicut  for  that  pur-  70 

of  attraction.  I  am  aware  that  It  has  been  part  hereof,  Figaro  1  is  an  elevation  and  par- 
suggested  that  this  principle  might  be  utilized  tlal  scction  ofanap^ratMcm^lying  oy  in- 

Sbr  . . .  - 

Wo^lafoEnreLMtErtw'lo'ftbili’siiM"  ^iT.^'Flg “o  ^ 

interatiecs  extending  through  it,  and  it  may  tliccoil  formagnetizingorpoiarizingthearma 

WSSSK^ fcSsaSTE  ~  —  is h 

"sss,“K"“2r«* 

gated  iron  sheet  could  be  rolled  up  to  form  an  structed  as  an  interstitial  body.  ^ 

equivalent  construction,  or  the  interstitial  ar-  may  be  nickel  P‘?tcs  °  t  Tire  vent  ox*  oo 

mature  could  be  made’  in  many  other  ways  enamel  or  otherwise  protwt^  to  I^^nt  ox  9° 
to  that  would  suggest  themselves  to  skilled  per-  idation.  This  armature  m  , 

sous.  Beneath  the  Interstitial  armatnre  ..ray  the  poles  N  S  of  a  urasf,wh>c  nray  tea 
he  located  a  suitable  furnace,  with  flues  for  permanent  magnet,  b  it  is  pruerauiy  an  e 
tbeexitof  theproductsof  combustion  extend-  tro-magneL  95 

iug  to  and  covering  nt  their  ends  opposite  por-  so  that  the  armature  hss  a  '  crth- .1 1®  «  0  9 

45  tions  of  the  armature.  The  ends  of  the  arma-  the  tul^  exteudmg  long.tnd.nalij  t  ereoL 
turn-tubes  will  move  in  close  relation  with  tho  Beneath  the  armature  ^u^-anlly and 
open  ends  of  the  furnace  exit-flues,  so  that  the  two  “lt*flac*> A?’,!!-. cr  cn(£  of  a  number  of 
prodnets  of  combustion  will  be  directed  into  covcriug  the  open  1 lo*cr  ®  .  jd  of  t]ie  IOO 

the  tubes  as  thi-v  sneressirdv  come  over  tho  the  armaturc-tnbcs  on  opposite  siues  01  » 

50  flues.  The  intermediate  JL  are  protected  armatnre. 

from  the  furnace,  and  since  the  power  of  the  nace  exit-flues  fit  as  closely  as possiblcagainsu 
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of  Letters  Patent  No.  30 


Ik  it  known  Hint  I.  Tikijuk  A.  Edison,  of 
Uettllyn  Park,  in  llio  county  of  Essex  nnd 
State  of  New  Jersey.  I  '  '  "  ' 


aoil  useful  Improvement  In  Systems  of 
'  Hectriol  Distribution,  (Case  No.  730,)  of 
ibich  the  following  is  n  specification. 

My  invention  relates  to  systems  of  high  — 


_ i  electrical  distribution,  nml  may  be  ron- 

:  iidtrtd  an  improvement  upon  my  patent,  No. 
'aa,9;s,  dated  .Inly  5. 1SS7. 

The  object  I  have  in  view  is  to  produce  an 
arrangement  of  conductors  which  will  make 
unnecessary  the  snh  stations  and  the  regulat- 
,•  ing  and  indicating  devices  thereat  described 
1  in  said  patent.  This  I  accomplish  by  the  em¬ 
ployment  of  suli  feeders  so  arranged  and  con¬ 


structed  that  the  drop  in  potential  upon  them 
at  fall  load  will  !>o  very  small— say,  for  ex- 
x  ample,  only  two  per  cent.— nnd  lienee  no  regu¬ 
lators  for  these  sub  feeders  will  be  required. 
Forthis  purpose  the  sub  feeders  arc  prefer¬ 
ably  constructed  as  a  net-work  of  conductors. 
They  bare  no  lamps  connected  with  them,  bnt 
ij  nm’tollic  net-work  of  mains  at  various  points. 
A  main  feeder  extends  from  the  center  of  the 
net-work  comprising  the  sub-feeders  hack  to 
tbestation.  This  iscnlculatcd  for  a  larger  drop 
ia  potential— say  ten  or  fifteen  percent.— nnd 
p  kas  pressure-wires  carried  back  with  it  for  in- 
dleatore.  The  main  feeders,  sub-fcedeis,  and 
maiiaare  arranged  on  the  three-wire  system. 
1  preferably  divide  the  atca  to  lie  lighted  into 
—  eacli  arranged,  as  de- 
fire  plun,  with  mains. 


ascribed,  on  Hie . . 

lab  feeders,  and  a  main  feeder,  and  I _ 

the  two  or  more  sections  together  in  series, 
forming,  in  the  ease  of  two  sections,  a  five-wire 
system.  All  except  the  two  outside  conduct- 
potsof  the  main  feedeni  are  balnncing-wires, 
preferably  of  smaller  sire  than  such  outside 
condoctors.  'flic  dynamos  used  have  separate 


ngnlatore  and  have  u  surplus  rapacity  for  in- 
tieBed  electric-.il  pressure,  so  that  if  any  sido 
Ij «  either  section  is  thrown  greatly  out  of  bal- 
sneethe  pressure  can  lie  kept  constant  nt  nil 
n®l*itlwtanding  a  great  drop  on  the 
“oiler  balancing-conductors.  The  sections 
lire  entire  area  to  be  liglitcd  is  di- 
S;!?  bcl?g  5mall>  11,0  sub-feeders  will  be 
“Ott,  so  that  to  secure  the  small  drop  ia  po¬ 


tential  great  mass  of  copper  is  not  re 
especially  whenlhey  arc  arranged  lo  in 
The  drop  upon  the  sub  feeder  nct  wor 
inconsiderable,  no  feeder- equalizers 
required  for  them,  the  differences  in  d 
■  lion  in  each  section  being  taken  tip  by 
current  upon  the  sub-feeder  net-work" 
of  npon  the  mains. 

In  the  accompanying  drawings,  for 
|  part  hereof,  Figure  1  is  a  diagram  of 
I  section  system,  illustrating  the  inventif 
I  2.  a  diagram  of  one  section,  showing  a  s 
'  different  arrangement  of  the  suh  feede 
3,  n  diagram  of  a  modified  arrangemeo 
sub  feeders  for  a  section,  showing  the 
tion  of  the  main  feeder  uud  pressni 
therewith.  Fig.  1  illustrates  the  prefe 
rangement,  the  area  to  be  lighted  is 
vldcd  into  two  sections,  A  11,  and  ill 
forming  a  five-wire  system. 

1  2  3  are  the  three  conductors  of  tli 
C  of  each  section,  from  which  are  takei 
circuits  4  3. .  Forsimplicity  of  illnstm 
mains  of  each  sectiou  are  shown  as  dr- 
n  rectangle;  but  in  practice  the  maim 
course  follow  the  streets  and  will  pn 
intersect  nnd  form  a  net-work,  as  will 
understood.  The  sub  feeders  D  of  er 
tion  are  composed  of  the  three  condnc 
S,  branching  in  several  directions  an 
secting  and  forming  a  net-work,  as 
which  is  connected  at  a  number  of 
(shown  in  the  drawings  as  at  six  point.- 
mains.  To  the  center  of  this  net-work 
feeders  of  the  two  sections  A  B  are  co 
the  condoctors  9, 10.  nnd  11  of  the  ma 
ers  E  F.  the  snb-feodere  from  these  p 
connection  to  tbeir  outer  ends  being 
lated  for  a  small  drop  in  potential—! 
per  cent— while  the  main  feeders  an 
lated  for  a  larger  drop— say  ten  or  fill 
cent.  A  bridge-conductor,  12,  connect! 
ner  conductors,  1 1,  of  the  main  feeder 
two  sections  together  and  to  a  corart 
ancing-conductor,  13,  extending  back 
station.  The  other  conductors,  9  ant 
the  two  main  feeders  run  directly  hacl 
station.  Three  pressure-wires,  G,  are 
hack  with  each  feeder  and  have  thi 
pressure-indicators,  a,  one  for  each  of  l 
divisions  of  the  five-wire  system,  wbic 
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lb  all  ichom  it  my  concern: 

teit  known  that  I,  Thomas  A.  Edison,  of 
Hrrtllyn  Fark,  in  the  counly  of  Esset  anil 
jutoofSew  Je 


<1  n  certain 

^.ai' Improvement  in  Systems  of 
Dtdrical  Distribution,  (Case  No.  731,)  of 


of  silt'll  wires  1  wing  composed  i 
wires,  0, 10,  nml  11. 

By  the  preferred  arrangement,  Fig. 1 
cnliully  •  wound  galvanometers  II  i 
ployed,  two  for  each  set  of  pr 


mien  IOC  -ring  is  a  specificati 
The  object  I  have  in  view  is  to  accomplish 
the  indication  of  pressure  for  a  system  of  dec¬ 
imal  distribution  by  means  which  willljeac- 
onte  and  not  liable  to  get  out  of  order.  This 
Iitcomplish  by  opposing  at  an  electrical  in- 
dialing-instrument  for  ear1*  “*•  *»■*»**"«*• 


^  ... _ _  >f  pressure 

.ins  the  energy  upon  such  wires  and  the  en 
,5fKT  of  a  standard  battery,  so  that  the  indica 
tor  trill  stand  at  zero  when  the  pressure  is  nor 
mil  and  wilt  more  in  one  direction  or  the  other 
according  to  whether  the  pressure  variesabov 
or  below  the  uortnal.  In  carrying  out  my  in 
icntion  I  may  put  one  coil  of  a  differentially- 
toond  galvanometer  in  the  circuit  of  each  set 
«f  pnssurc-wires,  while  the  reverse  coils  of 
iheiereral  galvanometers  will  be  in  the  circuit 
of  a  standard  battery;  or  I  may  use  a  small 
it  Sudani  battery  for  each  set  of  pressure-wires, 

'  it  being  located  in  a  shunt  around  a  fraction  of  J 
iresistancc  in  the  circuit  of  such  pressure- 
eirts,  the  shunt  including,  also,  n  simple  gal- 
luorneter.and  the  parts  being  so  proportioned 
ptbit  the  standard  battery  in  the  shunt  will  pro¬ 
duce  a  balance  in  such  s’luiut  when  the  press¬ 
ure  at  the  ends  of  the  particular  feeder  is  Der¬ 


iving  ea 


One  coll  of  n  galvanometer  is  in  circi 
two  pressure-wires,  ns  shown,  while  t 
coils  of  the  two  or  more  galvanouictc 
circuit  with  a  standard  battery,  I,  the 
of  which  serves  toopposcatthegalvar 
the  current  flowing  on  the  pressun 
bringing  the  needles  to  aero  when  Hi 
res  at  the  ends  of  the  feeders  arc  no 
By  the  modified  arrangement,  Fig.: 
.  distance,  r,  is  located  in  circuit  w 
pair  of  pressure-wires,  and  a  shunt, 
taken  around  a  portion  of  the  resist: 
shunt  including  a  standard  battery, 
simple  galvanometer,  A.  The  parts 
portioned  so  that  the  standard  to"— 


shnnt  will  balance  the  electro-motive 
the  shunt-terminals  under  normal  co 
In  the  case  of  either  arrangement, wh 
■  galva  ‘  "  **  *- 


_ _ _  needles  moves,  it  i.‘ 

cation  that  the  pressure  at  the  endol 
ticular  feeder  and  on  the  particulars] 
system  is  above  or  below  the  normal. 


la  the  accompany  ing  drawiugs,  forming 
fi  put  hereof,  Figure  1  is  u  diagram  illustrating 
the  preferred  arrangement,  and  Fig.  2  a  dia- 
run  of  a  modified  arrangement. 

A  represents  the  mains  of  a  system  of  elec¬ 
trical  distribution  composed  of  three  conduct- 
P«s,123.  A  thrce-wireorcompcnsatingsys- 
tun  is  shown;  but  it  is  evident  that  the  inven¬ 
tion  is  applicable  to  any  multiple-are  system, 
peconsumptiou-cirenits  uro  represented  at  4 
a  Two  three-wire  feeders,  li  C,  arc  shown  ex- 
fi  leading  back  to  the  station,  each  composed  of 
three  conductors,!),  7,  and  8,  having  connected 
therewith  twodynamnelcctric  machines,  I)  E. 
Ine  outside  conductors  of  each  feeder  are  pro- 
toed  with  adjustable  resistances  R.  Two  sets 
j.  vt pressure-wires,  F  G,  extend  back  from  the 
voter  cads  of  tho  feeders  to  tlio  station,  each 


justing  the  proper  resistance  It  the  no 
Uitious  will  be  restored.  By  this  me 
dication  the  accuracy  of  the  result  i: 
pendent  upon  the  delicacy  of  the  ii 
apparatus,  which  may  have  a  deflectii 
oral  inches  for  one  volt;  lienee  frit 
other  defects  which  render  ordinary  it 
apparatus  liable  to  give  incorrect  reat 
log,  principally,  to  the  necessity  I 
delicacy,  are  obviated.  Asall  indicat 
ratus  is  originally  standardized  by  a 
it  follows  that  a  properly -const ru etc 
is  the  best  possible  means  for  sccui 
slant  pressures  in  a  station  for  a  lor 
of  lime.  .  , 

The  battery  I  prefer  to  use  is  the 
gravity  battery  with  moderatcly-pur 
sulphato  of  copper;  hut  of  course  I  r 
sire  to  limit  my  invention  to  the  tr 
particular  battery. 

What  I  claim  is — 

1.  In  a  system  of  electrical  dtstrib 
combination,  with  a  set  of  pressure 
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Xd  alt  tenant  it  ttuuj  concern:  .  cutting  tool  E,  adjustable  by  means  of 

Be  it  known  that  1,  Thom  is  A.  Ewsos,  of  b.  There  is  also  carried  by  an  extensio 
Llewellyn  Park,  in  the  county  of  Essex  and  arm  U  the  boated  buraishing-tool  F. 
State  of  New  Jersey,  have  invented  a  certain  adjustable  liy  means  of  the  screw  c,  a 
new  and  useful  Improvement  in  Phonographs,  upon  the  phonogram-blank  surface  a 
ithse  No.  74'J,  ■  of  which  the  following  is  a  cutting. tool. 

specification.  In  Figs.  1  and  2  the  bnrnishing-tool 

Tlicobjcct  I  have  in  view  is  to  improve  the  posed  ofa  platinum  strip  or  w  ire,  if,  t 
articulation  of  the  phonograph.  This  I  find  heavier  wires  or  roils  e  lead.  The  ro 
to  taa  be  accomplished  by  burnishing  with  n  connected  by  a  flexible  cord,/,  with  a 
heated  bnrnishing-tool  the  wax  or  wax  like  for  supplying  current  for  heating  the 
surface  of  the  phonogram  blank.  The  effect  wire  d.  The  strip  or  wire  d  is  heated  l 
is  to  smooth  out  the  tool-marks  produced  in  red,  and  is  made  to  hear  lightly  on  Hu 
turning  the  surface  to  a  true  cylinder,  and  to  wax-like  surface  of  the  phonogram-bit 
reduce  greatly  the  scr.i'cliing  noise  heard  in  In  Figs.  .1  and  4  the  heat  Is  produn 
the  recorder,  and  consequently  made  a  part  small  alcohol  lamp,  0,  which  is  carrie 
of  the  record  which  is  reproduced  by  the  re-  guide-sleeve  It'  and  travels  with  the  1 
producer.  arm.  The  burulshing-tool  in  this  1: 

I  provide  the  phonograph  itself  with  the  rangement  may  be  a  silvcroraluminic 
heated  burnishing  tool  ns  w  ell  as  with  the  cut-  y— say  one  eighth  of  an  inch  in  dianu 
liog-tool,  the  former  acting  after  the  latter  reduced  to  one  thirty-second  of  an  int 
upon  the  surface.  Hath  tools  are  adjustably  burnlshingeud,  such  egd  being  heated 


,u  9rms  i  .-of  that  switch,  so  :ls  to  disconnect 
Jjconnect  the  circuits  of  the  converter  desired 
JJbeafleCted.  Instead  of  this  I  may  use  a 


Jkek-work  or  time  mechanism,  as  .shown  at  I, 
nt  a  certain  point  in  ita  operation  clo?u* 

5  con v"!'cr  VU'eon! 

iSjd  or  disconnected.  It  can  lie  readily  do- 
(trained  in  practico  at  what  lime  of  the  day 
_  it  till  be  desirable  to  throw  ofT  or  tlirow  on  a 
converter,  and  the  time-movement  will  then 
beset  to  act  at  that  time.  Any  numlx-r  of  the 
tonvertcis  may  tints  bo  provided  with  separate 
time  operated  switches,  eacli  of  which  will  l«j 
let  to  operate  at  the  desired  moment. 

Fig.  5  shows  nn  arrangement  iu  which 
witches  like  those  of  l-'ig.  4  are  used;  hut  two 
ornoresneh  switches  are  placed  in  the  same 
circuit,  so  that  both  or  all  of  I  hem  may  be  con¬ 
nected  or  disconnected  at  once.  Thus  tin-  con¬ 
verters  It  and  II'  iu  different  parts  of  the  dis¬ 
trict  are  both  affected  liy  the  same  circuit. 
Conrerters  It' and  II’  arc  both  affected  by  an- 
cthertircuit,  while  converters  If  and  If  are 
imaged  to  always  remaiii  in  circuit. 

Fig.  6  shows  an  arrangement  of  hand- 
witches  for  the  converters.  Such  sa  itches— 
■’  for  the  primary  circuits,  and  a'  for  the  sec¬ 
ondaries— are  placed,  preferably,  in  suitable 
bores  near  the  converters.  I n  this  c —  “ 


...J,..  humor,  a  circuit  extending  therefrom, 
i  !,0“r “<>*  tension  reducing convcrtcra  hav- 
ing  their  primary  circuits  connected  in  mnlti- 
ple  arc  with  said  high  tension  circuit,  a  trans-  50 
ation  circuit  supplying  a  variable  uumber  of 
trans  atlng  devices,  with  which  the  sccondarv 
arcnits  of  all  said  converters  are  connected  in 
multiple  arc,  and  switches  for  making  and 
breaking  the  primary  and  secondary  circuits  S5 
forth*  m<*na  c0nrcrlcn'’  ‘"'•"initially  as  set 

ff.  The  combination  of  n  source  of  current  of 
high  tension,  a  circuit  extending  therefrom, 
two  or  more  tension-reducing  converters  hav-  60 
ing  their  primary  circuits  connected  with  said 
j  high-tension  circuit,  a  translation-circuit  snp- 
I  plying  a  variable  number  of  translating  de- 
j  vices,  tc  which  the  secondary  circuits  of  all 
;  said  converters  arc  connected,  and  switches  65 
j  controlled  from  the  central  station  or  source 
1  °f  supply  for  making  and  breaking  the  pri- 
'  raary  and  secondaiy  connections  of  Individual 
|  converters,  substantially  as  set  fortli. 

1  4.  The  combination  of  a  source  of  enrrentof  70 

|  high  tension,  a  circuit  extending  therefrom, 

I  two  or  more  tension-reducing  convcrtcra  hav- 
|  ing  their  primary  circuits  connected  with  said 
j  high-tension  circuit,  a  translation-circuit  snp- 
1  plying  a  variable  uumber  of  translating  de-  xs 
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To  all  whom  it  may  concern: 

Beit  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew¬ 
ellyn  Park,  in  the  county  of  Essex  and  Slate 
5  of  Netr  Jersey,  have  invented  a  certain  new 
ami  osefu I  Improvement  in  Phonogram-Blanks 
ami  riiouograms,  (Case  No.  "O'.’,  division  of 
Cue  No.  74 1.)  of  which  the  following  is  n 
specification. 

to  The  object  I  have  in  view  is  to  produce  a 
cylindrical  phonogram  •  blank  or  phonogram 
which  can  lie  readily  placed  upon  the  phono-  | 
gram  cylindcrof  a  phonograph, and  will  center 
itself,  and  will  nlso  he  adapted  to  retain  its 
5  place  upon  thcphunogranwylinder  by  friction  I 
alone.  This  I  accomplish  by  providing  the  ! 
cylindrical  phonogram  blank  or  phonogram 
with  a  tapering  liore  adapted  to  tit  over  a 
similarly-tapered  phonogram-cylinder.  The 
o  phonogram-blank  or  phonogram  is  provided 
with  a  cylindrical  recording  surface.  Blanks 
or  phonograms  of  the  full  length  of  the  tap 

in?  nhnillMvr-.im.f'vlinslaif  of  (tin 


ing  phonogram  cylinder  of  the  phonograph 
can  be  used  as  well  as  those  of  shorter  length, 
rt  the  tapering  bore  centering  the  blank  or  pho¬ 
nogram,  and  adapting  it  to  be  pushed  onto  the 
phonogram  cylinder  until  it  binds  thereon 
with  sufficient  friction  to  hold  it  in  place. 

In  the  accompanying  drawings,  forming  n 
jc  part  hereof.  Figure  1  is  a  sectional  view  of  n 
phonogram  blank  or  phonogram,  showing  by 
dotted  lines  its  division  into  sections;  and  Fig. 
-  an  elevation,  showing  four  different  sizes  of 
the  phonogram-blank  or  phonogram. 

35  P  represents  pliouogram-blanks  or  phono¬ 
grams.  They  have  a  cylindrical  rccordiug- 
snrface,  *,  made  of  wax,  or  a  wax-like  sub¬ 
stance,  which  may  be  mounted  upon  a  back¬ 
ing,  r,  which  is  also  a  cylinder,  hut  has  a  ta- 
,0  PfrinB  bore  adapted  to  fit  upon  a$Indlarly-ta- 
pered  phonogram  cylinder  of  a  nhonogranh. 


I  propose  to  make  these  phonogram-blanks 
the  entire  length  of  the  phonogram  cylinder, 
and  also  to  divide  such  full  length  phonogram- 
b  anks  into  parts,so  that  sectional  phonogram- 
blanks  will  be  produced,  which  will  be,  for 
illustration,  one  fourth,  one  half,  and  three- 
fourths  Hie  length  of  the  full-size  phonogram- 
blanks.  All  of  these  sectional  phonogram- 
blanks,  as  well  as  the  full-sized  phonogram- 
bhiuk,  will  have  the  tapering  bore,  so  that 
they  can  be  pushe-l  upon  the  tapering  phono¬ 
gram-cylinder  unli)  they  biml.nod  the  instra- 
ment  can  then  be  adjusted  to  them  for  record¬ 
ing  and  reproducing. 

I  do  not  claim  herein  a  phonogram  •  blank 
having  a  recording  surface  of  wax,  or  a  wax¬ 
like  matcrml.norauchasnrface  mounted  upon 
hacking  of  tougher  material,  such  matters  be- 
iugcorercd by  mynpplication  forpatent, (Case  I 
No._T3l,  Serial  No.  232,901,) filed  October  21, 


ing  a  bore  tapered  tbrongliou 
ataullallyasset  forth. 

2.  A  phonogram  blank  or  phonogram  har¬ 
ing  a  cylindrical  recording-surface  and  a  ta¬ 
pering  bore,  substantially  as  set  forth. 

3.  A  phonogram  blank  or  phonogram  liav-  ; 
ing  a  cylindrical  recording-surface  of  wax  or 
wax-like  material  ami  provided  with  a  taper¬ 
ing  bore,  substantially  us  set  forth. 

This  specification  signed  ami  witnessed  this 
201  h  day  of  February,  1SSS. 


TUGS.  A.  EDISON. 


Witnesses: 

William  Pelzeb, 
E.  C.  Rowland, 


United  States  Patent  Office. 
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SPECIFICATION  forming  part  of  Letter!  Patent  No.  382,4(2,  dated  May  8, 1888. 


J ball  tchom  it  may  concern: 

Be  It  known  that  I.  Thomas  A.  Knlso.v,  of 
Llewellyn  Park,  in  the  comity  of  Essex  and 
State  of  Xew  Jersey,  have  invented  n  certain 
5  new  and  useful  Iimirovctncnt  in  Phonogram- 
Blanks  and  Phonograms,  (Case  No.  747,)  of 
which  the  following  is  a  specification. 

I  have  found  in  practice  that  the  most  avail¬ 
able  surface  for  phonogram-blanks  ami  phono- 
id  giams  is  one  composed  of  wax,  gum,  or  other 
plastic  hydrocarbon.  Such  compounds,  how. 
ever,  1  find  contract  ami  expand  under  varia¬ 
tions  of  temperature  to  a  much  greater  extent 
than  paper,  wood,  metals,  and  other  similar 
15  bardersubatnnecs.  While  under  ordinary  con¬ 
ditions  the  wax  or  wax-like  surface  may  not  he 
injnred  by  this  difference  in  the  coefficient  of 
expansion,  yet  when  subjected  to  extreme  cold 
the  contraction  of  the  wax  is  so  much  greater 
to  than  the  harder  backing  Hint  the  wax  will 
crack  and  destroy  thccontimiity  of  Hie  surface. 
For  instance,  a  phonogram-blank  or  phono¬ 
gram  may  lie  subjected  to  a  temperature  of 
nearly  too3  Fahrenheit  at  one  time  and  at  an- 
15  other  time  the  temperature  may  fall  below 
rero.  If  the  waxy  substance  is  sufficiently 
hard  at  the  high  temperature  to  hold  its  shape 
under  the  pressure  of  one  011  Hie  other  in  a 
packing-box,  il  will  nt  the  low  temperature 
30  harden  and  contract  so  greatly  in  excess  of 
the  backing  of  harder  material  that  the  wax 
will  crack  and  render  the  surface  useless. 

The  object  I  have  in  view  is  to  produce  a 
phonogram-blank  or  phonogram  which  will 
35  hare  the  wax  or  wax-like  surface  and  will  not 
besubject  to  the  objection  that  lias  been  stated. 
This  1  accomplish  bv constructing  the  phono¬ 
gram-blank  or  phonogram  wholly  of  Hie  wax 
orwax-like  material.  I  prefer  to  mold  the  on¬ 
to  lire  phonogram  •  blank  of  the  one  wax  like 
...  I  may*  construct  the  base  or 


backing  of  the  surface  of  a  somewhat  differ¬ 
ent  mixture  of  wax  or  wax-fiko  materials  than 
that  of  which  the  surface  is  made,  so  long  as 
the  wliolebas  substantially  the  same  coefficient  45 
of  expansion. 

My  phonogram-blank  I  prefer  to  mold  as  a 
hollow  cylinder  with  a  tapering  bore  for  slip¬ 
ping  over  the  tapering  phonogram  cylinder  of 
my  phonograph.  50 

In  the  accompanying  drawings,  forming  a 
part  hereof,  Figure  1  is  an  elevation  of  the 
phonogram-blaaki  Fig.  2,  a  longitudinal  sec¬ 
tion  thereof,  and  Fig.  3  an  end  view. 

A  is  the  cylindrical  phonogram -blank,  55 
molded  of  the  plastic  wax  or  wax-like  mate¬ 
rial.  as  described,  and  having  a  tapering  bore. 


What  I  claim  is- 

1.  A  pbonogram-blauk  or  phonogram  con¬ 
structed  wholly  of  wax  or  wax-like  materials 
and  having  the  same  coefficient  of  expansion 
throughout  its  mass,  substantially  as  set  forth.  6y 

2.  A  phonogram-blank  or  phonogram  con¬ 

st  ructcd  as  a  hollow  cylinder  wholly  of  wax  or 
wax-like  materials  and  having  the  same  co¬ 
efficient  of  expansion  throughout  its  mass,  sub¬ 
stantially  as  set  forth.  7° 

3.  A  phonogram-blank  or  phonogram  con¬ 
structed  as  a  hollow  cylinder,  with  a  tapering 
bore  wholly  of  wax  or  wax-like  materials  and 
having  the  same  coefficient  of  expansion 
throughout  its  mass,  snhstantinliy  as  set  forth. 

Thisspecificatlon  signed  and  witnessed  this 

il.  ,l„-  nf  nmvmher.  1SS7. 


Witnesses: 

William  Pelzeb,* 
E.  C.  Rowland. 


United  States  Patent  Office* 


THOMAS  A.  KIIISOX.  OK  LLEWELLYN  PARK,  NEW  JERSEY. 

SYSTEM  OF  ELECTRICAL  DISTRIBUTION. 

SPECinCATIOrr  forrafilE  pait  of  Letter!  Patent  Ha  385.17J.  dated  Jnne  2C.  18 


To  all  tthom  i 
Ik*  it  known  i 

Llewellyn  I’ark,  in 


5  new  ami  useful  Imp 
Electrical  Distribution,  tease  .so. 
which  the  following  is  n  specification 

My  invention  relates  in  part  to  coi 

iog  systems  of  electric  lighting  in  will . . 

io  than  three  wires  are  nserl,  anil  more  especially 
to  the  providing  or— 

controllcil  from  iti  . B 

translating  devices  front  one  division  of  the 
system  to  another,  so  as  to  maintain  the  1ml- 
15  ance  of  the  system.  I  n  my  patent,  Xo. 
2S3,9S.'I,  dated  August  2S.  18S3,  isset  forth  ap¬ 
paratus  for  this  purpose  for  n  simple  three- 
wiresystem;  hut  this  apparatus  cannot  boom- 
ployed  in  a  more  extended  .system  except  by 
:o  mnltiplying  the  controlling  circuits  and  nppa- 

One  object,  therefore,  of  my  present  inven¬ 
tion  is  to  provide  simple  nud  efficient  devices 
for  accomplishing  the  result  above  set  forth 
*5  inasystem  employing  more  than  three  main 
wires,  whereby  very  small  wires  may  be  used 
for  the  compensating  conductors,  since  they 
will  never  have  to  carry  much  current.  I  ac¬ 
complish  this,  generally  speaking,  by  connect- 
30  iog  a  suitable  number  of  the  house  circuits 
throughout  the  system  to  the  maiu  conduct- 
ora  through  suitable  circuit  -  controlling  or 
switching  devices,  worked  by  electro- magnets 
placed  in  circuits  from  the  station  and  of  such 
35  character  as  when  operated  from  the  station 
toshift  the  connections— each  of  its  particular 
noose-circuit— progressively  across  from  one 
division  of  the  system  to  another  division.  I 
nave  devised  a  switching  apparatus  for  this 
j  nnnwMA  ii.,.  ......  ..<■  — i-i.-i.  *-0wever,  is  not 


to  purpose,  t 
confined  tc 

used  in  any  case  where  it  is  desired  to  control 
separately  two  or  moreof  the  circuits  ofasys- 
tem  from  the  central  station.  This  switching 
t>  apparatus  forms  a  portion  of  my  invention. 

Generally  speaking,  the  apparatus  consists 
or  an  electrically- operated  switch  for  each  cir¬ 
cuit  to  lie  controlled,  anil  simultaneously  clee- 
locally  .  controlled  stops  for  these  switches, 
*uch  stops  being  situated  or  arranged  differ¬ 
ently  with  respect  to  the  several  switches,  so 


that  when  such  stops  are  moved  simultane¬ 
ously  ?ny  particular  switch  can  be  released 
for  action,  while  the  other  switches  are  kent 
from  action  by  their  stops.  * 

My  invention  is  illustrated  in  the  accompa- 
nymg  drawings. 

Figure  1  is  a  diagram  of  the  system  with 
the  switching  devices  shown  on  a  small  scale; 
Fig.  a  view  of  the  switching  apparatus  at  60 
one  poiot.  Fig.  3  represents  sonic  of  the  si¬ 
multaneously-operated  stop  disks.  Fig.  4  is  n 
view  of  the  switch  with  a  diagram  of  the  tir* 
cuits;  Fig.  5,  a  perspective  view  of  thennison- 
stop  device.  Fig.  6  represents  the  preferred  55 
way  of  locating  the  circuits  and  switching  ap- 
pandas,  and  Fig.  7  is  a  diagram  of  an  arrange¬ 
ment  which  may  he  employed  at  the  central 
station. 

I  have  shown  my  invention  in  a  five-wire  73 
system  having  four  generators,  A  A,  from 
which  extend  positive  and  negative  conduct- 
ora  1  5,  and  compensating  eondnetors  23  J. 
Such  a  system  will  employ  fonr  lamps  in  se¬ 
ries  across  these  conductors.  75 

Gand  7  are  extracircnits  of  small  wire,both 
extending  from  an  outside  conductor,  1,  at 
some  point  in  the  district  to  the  adjacent  con-  . 
ilnctor,  2,  at  the  station,  whereby  sufficient 
current  is  obtained  for  working  the  switching  So 
devices.  At  the  station  in  each  of  these  cir¬ 
cuits  is  placed  n  key,  a  or  a',  and  an  indicat¬ 
ing-dial,  tori',  worked  by  a  magnet.  Am¬ 
pere-indicators  care  provided,  as  usual,  in  the 
conductors  1  to  5  atthestation.  Eachswitcb-  8  s 
ing  apparatus  includes  two  magnets,  B  and' 

If.  All  the  magnets  Bare  in  series  in  circuit 
G  and  all  the  magnets  If  in  scries  in  circuit  7. 

All  the  switching  mechanisms  are  alike,  and 
I  will  describe  one  of  them.  Each  is  placed  90 
'  1  a  box,  C,  supported  on  n  pole,  or  in  any 

tier  convenient  situation. 

D  is  an  armature  lever  worked  by  magnet 
It,  having  a  limiting-stop,  d,  retracted  by  a 
soring,  r,  and  terminating  in  a  pawl, /for  9; 
working  a  ratchet-wheel, <7,  onashaM-  The 
ratchet  9  has  a  greater  nomber  of  teeth  than 
there  are  switching-boxes  in  thewholesystem. 

I  provide  a  stop,  i,  for  tho  pawl/,  and  a  stop- 
nawl.  i,  for  preventing  backward  movement  ice 
if  the  ratchet.  On  the  shaft  A  is  a  disk,  E, 
having  two  notches,  if,  in  its  periphery.  The 
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SPECIFICATION  ro.minc  pa,.  of  L.IU.,  Patent  No.  38G.974.dAUd  July  31.  l8aB. 

J^Ub!o"Vu”l‘7TnmMs‘'\  i.-,1Mnv  f !  i5  n, fly ‘ rbM,>  D‘-  «Mtroctcd  of  bram  a, 

Uewellyn  I'iifk,  in  the  county 'of  iWiJ  | 


.  hf-.aml  HM-fnl  Inii»rovi*ti.«*nL  >.>  2.7  ,  t ',re<1  aon'Mberof.nrmatares.mof  iro 

5  (Otse  Xo.  711.)  of  which  the  foll»win™U  tt  anart 'and  d,’8tanc 

•pecification.  *  1  1  ?£?[*’,  thei r  mo v<mjcnt close  toll 

. . "»"»'•  'n 

£&7ssm?ri*'  *»*«  -  ^acWfflfsass 

rShW’-  riaI>  “  ,ll3t  “  presents  allernatcspadorh 

J .  !,c  llno  6ubtlon  and  mclal  Id  a  manner  well  node 

Mdions-'’ Fi’«  -t  -i  %..-i o^.V "lui?r ™"'  st00^-  Prorolbccollareprqjcctsanann,d,,l 

33  in  Fi..  r  Vifli  Hi..  Lu  h  i  "i°,!i“'  n?  ?  radial  direction,  and  upon  thcend  of  tliisari 
mid”  aim  I  brown*  hick  .  h'"'  *  I‘,lr0teJ  a  ™S>“  a™,  d\  wbicl 

_  i  ,  .  *•  an  elevation  by  its  outward  inurement,  moves  n  lever,  d 

ev  rnlir  !‘ -  of  ,hc  P1'0  wl'ich  is  held  against  its  movement  by  an  at 

SSUSiSSSren*-  a  ''  V,VW  °r,'hp  i^oble  spring,  f.  The  lever  t  bin  no, 
Z’r.S1"':  ,‘"),"r carrying  the  recorder  and  re-  mally  npon  the  Insulated  contact-screw  d 
JIT-  m  1l  IVv:‘ti<m  Of  the  guide-  which  is  connected  bya  wiro  with  the  Inset 

,-  ZOU  1  *-•  “  01131  vle"'*  011  an  enlargetl  the  eouimntator /. 

’Sd'ii  1 [ln|\  m  'VSaKemcnt  of  the  spring  Tbo  magnets  C  C  C  C  have  one  end  c 
SZ.r.k;'r''hMTta"I  ST'"  ;  P'Sa-Saniltl,  their  windings  connected  together  by  a  wire 
wJunfii...  JL!*’ 1  cc',‘.l.ni1  scc,ion'  n«pect-  2.  The  other  end  of  the  windings  oflhotw 
in «.  vw  M  reci>nI*‘C*  10  ail‘l  H,  »  bot*  opposite  magneto  Cam!  C*  arc  connected  to 
*  Ik*  J..wJ!na  CC,t!.-  s*-rllo,,»  respectively,  of  gether  by  a  wire,3,  while  the  other  ends  of  Ui> 
P  }m  eb*vation  of  the  windings  of  tho  opposite  magnets  (7  and  C 

E;!:  , VK*.  U» :l  fi4**io,»al  riew  Ol  a  pho-  arcconncctcd  together  by  a  wire.  4.  The  wire 
St  by  dott<Ml  lines  its  ill-  3  and  1  are  connected  with  two  springs, /anc 

f,K-  M  an  elevation  /\  which  l>car  npon  tho  face  of  the  comma 
..  °*‘{V  ,c  ',mr  ‘bnVrcnt  ,siz«s  of  the  phono-  tat  or  /.  A  spring,/*,  beare  directly  npon  tin 
h  gram-blank.  _  cothr  r.  These  Uirec  soring  are  supported 


(Case  Xo.  711.)  of  which  the  follow 

specification. 

.  The  object  I  have  in  view  is,  genera 
improve  the  phonograph  that  it  will 
io  adapted  for  use  liv  the  public  and  » 


ildon  i  t  ”  7  iioii'si  lines  Its  ill-  .i  and  I  arc  connected  with  twosprings,/^  am 

.Sa-iJ-.V KiR.  I  I  an  elevation  \P,  wbicb  Iwarnpon  tho  face  of  the  commn 
IS  mm  bf  k  'mr  ‘ lfrero,lt  sii!‘s  of  1,10  phono-  I  tator/.  A  spring,/*,  beats  directly  npon  thi 


. .  ...  ii.ue  e.irrespo lining  parts  in  ny  a  circular  piece  oi  insulation,  g,  wnicn 

Vr®  hg'ires.  supported  abovo  tho  wheel  D'and  below  tin 

'I10  °r  "'c  machine  is  constructed,  top  plate  by  means  of  posts  extending  down 
n  A  it  *'?nb*"<®«  "f  a  lop  and  a  lmttom  plate,  from  tho  top  plate. 
f  foor  m  ciiast  rnct*-1!  as  a  spider  composed  of  Ono  polo  of  the  battery  E  which  drives  the 
»•>?  c"«l»  of  the  arms  of  the  two  motor  is  connected  with  the  wire  2,  which 
pmra  being  joined  by  verticil  posts  a.  To  joins  one  end  of  the  windings  of  all  tho  mag- 
ttwm.il-  3r,e_‘'"ul|ccte<l  the  yokes  of  four  nets  while  the  other  polo  of  tho  battery  is 
n  non  it .  i  •  V  c,”  Projecting  from  the  conoectcd  with  tho  spring/*,  bearing  npon 
H»|«  1  ™  "  is  ottaclieii  toward  tho  ad-  Ihecolbtre.  Tho  parts  are  arranged  so  that 

Sw  to  « I'ich  ius  pole-pieccs  nre  eon-  the  wheel  D'  will  bo  turned  by  tho  magnets 
of  brass  or  oilier  non-mag-  always  in  the  direction  shown  by  thcarrowin 
Droi  “  *'la  -  The  jxiles  of  the  four  magnets  the  drawings. 

«  sll,*'v*'.  and  are  cut  with  The  magnets  C  and  C*  find  receive  tho  cor- 

K  In  n  at  oil  four  magnets  rent  and  attract  two  armatures  npon  the 

tircS-in.1 l  ,c  ,n“  of  a  circle.  Within  litis  wheel,  and  then  tho  magnets  C and  Crecetvo 
vrcicand  mounted  unoti  a  verfiisd  shaft,  n  the  current  and  attract  two  armatares  upoa 


IN0ANDE80IN0  ELEOTRIO  LAMP. 

No.  389,369.  Patented  Sept.  11,  1888. 


United  States  Patent  Office. 


THOMAS  A.  BDISOS,  OF  LLEWELLYN  PARK,  SEW  JB»a 

incandescing  electric  lamp. 


To  all  whom  it  may  concrrn: 

Beit  known  I,  Thomas  A.I-.msos.  acUucn 

KSiS*® 

s  \zxsz 

{  ,nu“  (tee  So.  7.VJ, )  of  which  the  following 

icrihellanincnmiSng  electric  lamp  having 
“o  or  more  carbon  f, laments  connected  >n  »-  | 

To  .lo  this  rcJl*'!.r^  or  smaH°in  ertes  section. 

iasattyr»«f».g 

ire  more  readily  dclleclcd  or  distorted 

ilamciiLs  of  greater  cross  section.  #  ycrJ. 

eutnal  repulsion  and  "  ‘^'‘  “"dsalsotodis- 
ents  traversing  the  „r  these  dis- 

’urbinglniulcnccs  upon  *x"^j‘,8t'i^  waRs’Sr 

3SSX*-™ 

:hc  lamp.  .  .  u  t0  produce  a 

The  object  1  have  in  .l^ccllwsl  in 


s»stthSias?jS5 

'i.Af  a  thread  or  filament  of  a  proper  in 

iUsSBS 

a',7fSRtt2-:''S 

midway between ,tte^ ™>%lamcnts  niay  be 
meats.  In  0I^cr,,  ,„nj  the  bridge  of  in- 

fr?,-°  “materia Us  also  made  clastic,,  which 

m tv  he" acco mpl  i  sb  cd  by  bending  the  ."snht- 

^Siftoasniall,»P.orbycmlin^r 

b/otherwiso  forming  it  so  mat 
lengthwise.  j  f cr  [0  „,ake  of  an 

The  carbon  filaments  i  pr  ,  .  t  as  dislin. 

tion  and  repulsion  bow  nhiments  at  right 

fer  to  arrange  such  « d»i  ^  side  by 

anS,WoVaonc^er  the  olherand  in  the  same 
plane.  In  placing  the Idnuiciits at  rigonger 

clcs  one  filament  *  j  formed  by  it 
than  the  other,  so e  filament  is  placed 
will  be  longer.  NJ  ncn.  ^  thc  onts!dc 

over  the  other  in  w-  ‘  he  longer  than 

filament  will  “^S^scn’lialofcourec, whether 

theinsideonc.  lt  wese  ^  ^me  or  of  dif- 

aKsagsg^^^ 

ssaKssfs  gs® 


(Ko  Model.) 
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SYSTEM  OF  ELECTRIC  LIGHTING. 

I  SPECIFICATION  forming  amt  of  w„  „ 

'  391-5«- a,t»a  °=rob« 23.1888. 

known 'that  ^ 'lVhomTs'v  r„H..v  0r  a.(lra,*i0B  °f  “«e  Uoio  tmly.  Thl 

Menlo  Mark.  in  Hi,,  count  v  of  Middhsex'  on, I  ft, ?<?«'.£? troHcr  “  P«fera%  a  rcvolrin 
State  of  New  Jerscv,  l,;,v,'.  invented  a  certain  whh*  S  "S  i^,a"-“?lro!IioS  wheels  npo 
tEtrnml  ns<*ful  imi,rn,v,„o„f  a  c*-rIal1*  which  rest  suitable  springs  or  brashes,  am 
Eectric  Lighting  (Case  V,  r.  ’s  w.f'lhLTth/  V***  fa  Prc^erabJy  op«mte<l  by  an  electro 

following  is  a"  ™;  n^t  i.'m  ‘  “‘C  dy.n:,“  5  m,ol.or  Ioca,oi  ‘a  ‘to  high-tension  tit 

The  object  I  have  in  view  is  t„  ,,  ^raPcircnit  *ill  he  broken  at  i 

intern  0r  electric  1 1  ,.i„ ;  * i  „.“: . ’iT,^  3  P?'?bcr  °!  P°lnls  fa  reduce  the  spark.  Tbi 

n  non  currents  rm  t  "  heroin  Lighten-  high-tension  circuit  may  be  a  simple  dreui 

doctors  or  feeler,  ,„d  ,  roa',"  ora  cotnIx,,nDl1  circnft-suclms  is  nscd  in  m; 

hops lorated  in inde ^  "f  C‘,'Clric  c0“Pe'mllnf  »IBleo-and  in  the  latter ens, 
XuTrx  i  ?r  . ^  1  ,  ,  ,,lllil>!u-!,rc.c,r;  ”ch  l“rt  of  the  romponnd  circuit  will  bt 

lo*»  rentim. -"  "i  c“r.rC111  ,of  ,na,ed  ‘he  same  as  a  simple  circuit.  Tin 

«.  of  smaller  ,  ""•’I’*1”1'  '•nabling  the  points  at  which  the  high-tension  current  will 

«ib'.  J!!  ,!  l  ",,!,,lcl"pi  lt“11}  ,uakl"K  It  pos-  lac  divided  may  bo  centers  of  consnmption, 
itio'inr.Mi  ".T'11  •  httniw  at  greater  front  whicii  main  condnctorswill  ran  to  house- 

tkn  wW„  ,  “  ,  00  "f  <-'lcctricl1  energy  cirenits  in  the  vicinity,  the  locality  being  di. 

£2.*,“"  ?  '■•''"iplo  arc  arrangement  s  ided  between  two  or  more  circuits  of  Sain 

„  The  invent!, i  i  ,  ,  ,.  conductors  according  to  the  tension  used;  or 

tfalthe  i  •  '  KL1'1*  'he  discovery  the  lamps  of  each  building  may  be  divided!*- 

i  "f '•  c,"t'r»-v  «>t«nmcl  by  an  in-  tween  two  or  more  circuit?  and  a  motorwork- 
Hr?.  ;,,np  may  In.-  controlled  in-  Ing  a  commolator  and  placed  in  the  high-lcn- 
l*,c  current  and  aion  circuit  be  located  ia  the  building  itself. 

••  of  1  "!  hstup  {(irtvidcd  the  ten-  Instead  of  dividing  the  lamps.of  a  house 

"  :nc  c"rte«t  h  greater  than  the  lamp  between  two  or  more  cirenits,  they  may  be 
itrmrrT  *.|  11  constantly  ill  circuit)  by  in-  placed  in  one  circuit,  and  a  local  tircnit-con- 
the  lill  i  , 1  ow  °f  current  to  tlic  lamp,  and  trolling  motor  may  he  media  thehonsc,  which 
,  11  7'.  '“ado  to  ap|K-nr  cotLstant  to  will  interrupt  tho'tlow  of  current  to  the  de- 
-  m!I}®  hy  making  such  interruptions  of  the  sired  extent.  The  economy  of  this  last  ar- 
’  ,  !m,,'ctont  rapidity.  Thus  an  in-  rangement  would  he  dependent  upon  the  fact 

.  "mg  tamp  ri  fpiiriog  when  constantly  that  the  numerous  local  circuit- controlling 
Warcutt  a  current  of , h  i, ,,ite  tension  to  main-  motors  would  network  synchronously.  All 
‘■orinal  iinviiidesct-ncu  may  be  sup-  of  these  arrangements  arc  adapted  for  nse 
3  Clrc,i*t  having  a  current  of  two  with  a  compound  or  compensating  high-ten- 

!•?,,  “‘at  . . provided  the  cir-  sion  circnit  as  well  as  with  a  simple  high- 

enrJ  , “t!1  ",c  Ia,,'P  I's  interrupted,  so  that  teasion  circnit,  andthcdiflercotammgemenls 
*»»  'low  for  unlv  a  fraction  of  the  nmv  ho  asol  together  in  the  same  system,  if 
. . .  motor  is  nreferablv 


„  ,  . ----.n  I.ipuiuv.  1  tins  an  in-  rangement  wouiu  oe  uepenueo,  upon  uie 

in»tr»  •"  amp  r,.r|tiiring  when  cotLStantly  that  the  numerons  local  ctrcni  coitro'luit 
tsino11  3  curri'"‘  of  definite  tension  to  main-  motore  would  network  synchronously.  All 
sonic  at  normal  im-aml.-scenco  may  he  sup-  of  these  arrangements  are  adapted  for  nse 
er  m„  r<,.nl  a  clrcll‘t  Laving  a  current  of  two  with  a  compound  or  compensating  high-ten- 
“‘at  teiLsion,  provides!  the  cir-  sion  circuit  as  well  as  with  a  simple  high- 
cam!,  .  T  1  1:,I"P  is  interrupted,  so  that  teasion  circnit,  andthediflercntarrangemenU 

1  1  on  for  vn]>'  a  fraction  of  the  nmv  be  use<I  together  in  the  same  system,  if 

vetselJ^a"''*1  ‘amp,  that  friction  being  in-  desired.  ,  .  ,  , 

,,  S  <'f  times  tire-  tension  ased  Ktch  circuit-controllingmotorisprcferah!) 

jjJ?,,  lI‘lc.of  that  reijuired  when  the  lamp  provided  with  a  sP°<^'P'era10r,,c0]!1'ro’1‘"p 
Proportion!' nr,'"i''  °r  -  “*a‘ 


J  jystem  1 'prop,  >. 

v  ensioniooneor 

5T*t  •utendol  to  I 


">  in  .tl'ln  devices  lie 
'  roller 

S'*  firs‘ “‘tough  on 
mrotigl,  another,  keen 


run  the  eircuit  of  high  speed,  and  breaking  snch  tiromt  er  aroa  U 
■e  points  w  ithin  the  dis-  when  the  speed  drc[B  beIow  tho  normrf limit, 
ippiieil,  ami  there  divide  This  will  prevent  the  LrcakiDgof  the  larn^ 
wo  or  more  circuits  con-  and  is  especially  applicaWo  to  loatjMWr 
electric  lamps  or  other  circuit-controllers  m  li oases, but  n‘a J  also  be 
r  means  of  a  rapidlv  act-  used  to  advantage  on  motora  at ;  s^mlons  to 
.  . . .  Will  It, row  (tie  nrevent  damage  when  tho lamp-switcnraarc 


ClChe  ™rn7ng  drawings,  farming  r 
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amlrvl  S  ‘£2  ing'snrfonssof 

Imre  of  the  blank  I  in  cnlting  sndumr&M^eaW  catting 

,rss  ^r,s  1 
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I  METHOD  OK  PREPARING  PHONOGRAPH  RECORDING-SURFACES. 

SPEClriCATIOW  I“,t  of  P.tont  Ho.  393.465.  d»tad  Kovtaber  27.  in 


""■/•'Hire  blank  of  the  wax 


These  blanks  after  lie- 


Htv  of  Kssex _ 

•  ntetl  a  certain 
n  the  Mrtlux!  of  I 
ding.  Surfaces, 
following  Is 


.  knife  which 
ig  holding-arm  and  t 
■ri  f.-rtiblj-  close  proximity 
ojnt.  flic  blanks  used  with 
aNo  preferably  adapted  to 
e>  turned  o(T  by  this  samo 
e  purpihi-  ,»f  using  them  a 
vrnovrd 


conilng-point.  Tbc  improvedlffeetr  thbik' 
}?  du*  S°  *he  fact  that  when  the  cracks  are  ob- 


erack  across  the  foil  width  of  its  ad 
™ge  at  one  time,  bnt  only  across  a  portion  of 


edge,  and  the  disturbance  is  more  man¬ 
ual  and  is  extended  over  a  greater  time.6 

In  the  accompanying  drawings,  forming  a  60 
part  hereof,  Figore  1  is  a  vertical  transverse 


ding  materials, 

- . .-  —id  the  cohesion 

not  turned  of T  smoothly 
ml  luicruscopic  cracks 
ice  arc  formed  which  a 
Sc  of  the  cutting  tool.  ' 


trating  the  relative  pc....™  ». 
tool  and  the  recording-point;  and  Figs.  3  and  “ 
a  TiCws  on  an  exaggerated  scale  showing 


A  is  the  revolving  phonogram  cylinder,  hav¬ 
ing  the  wax  phonogram  •  blank  B  carrieil 

C  is  tbc  rocking  holding  arm  carrying  the 
recorder  I)  and  the  cotting-tool  E.  This  tool  75 


koife  mounted  on  the  end  of  a  lever,  F, 
pivoted  to  the  arm  0.  The  end  of  the  lever 
F  in  rear  of  the  pivot  passes  over  the  head  of 


iff  point, 


——crial  of  the  full 
id  at  another  time  (when 
break  in  the  surface)  a 
d  I  have  found  that  the 
dingly  a  fleeted, 


an  adjusting  screw,  a,  while  a  spring,  b,  drai 
it  downwanlly  against  said  screw.  The  point  So 
of  tho  knife  K  is  obliryac,  ns  shown  in  Fig.  2, 
the  cracks  produced  in  the  waxyecording-sur- 
face  by  it  being  oblique  to  the  track  of  record 
made  by  the  point  c  of  the  recorder. 

In  Figs.  3  and  4  Is  shown  in  horizontal  sec-  85 
tion  the  recording-point  c,  while  i  represents 
the  cracks  in  the  recording-surface,  if  those 

cracks  are  parallel  with  thoadrandngedgeof 

the  recording-point,  as  shown  in  Fig.  3,  the 
recording  point  will  meet  the  cracks  at  the  90 
-  - the  fall  width  of  its  odvanc- 


ig  edge,  while  if  tbc  cracks  are  oblique,  as  in 
ic  4  only  a  portion  of  the  advancing  edgo 
•1.C  recording  point  will  bc.in  the  crack  at 
one  time,  ami  the  disturbing  effect  of  the  95 


have  found  that  the  if-  crack  will  be  distributed  over  a  greater  trace 
breaks  is  greatly  modi-  of  time,  and  hence  will  lie  more  gradual 
f-ing  from  them  largely  It  will  bo  understood  that  [he  cntuag-tool 
,•  or  turning  off  the  sur-  is  to  be  used  cither  altornately  with  the  -re¬ 
al  the  cracks  will  be  oh-  corder  or  simultaneously  therewith.  In  the 
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PHONOORAPH-RECORDER. 

SPECIFICATION  (oimlni  p»il  of  Uturr  Patent  Ho.  djted  November  H.  1888. 

To  -.7  «•«..,«  U  . . . 

Itelt  k..o«i.  .1.:.!  I.  TU..MIS  A.  K.> .sox  a  bariog  sltfliciont  width  55 

tili.-m  ..f  tl„  ln.tr.1  Slabs  residing  at  Me-  1 5®"  HtdJnd rigidity  which  is  «QU  reJ 
veil}..  I in  II,,  county  ,.f  Essex.  in  the  ^"*£'523  thrust  of  the  recording- 
;  State  «,f  New  .1,0, -V.  have  invented  a  certain  10  f"®,,!?*  frfd ion  at  the  hearings  of  the  piv- 
:,  snn,|  tivfal  Improvement  in  Phonograph-  preferably  obtained  by  means  of 

Keconlcr* ,  t  No.  ;.*..>«f  whirl.  the  follow-  0,1,1  jS nrnlcr  tension-sad  this  spring-  6o 
r-  „  a  H-it„„i  a  spring  pinion  enib,y  ndinstab)Ci  M  that 

In  tins’ Will,  n.y  phonograph  I  of  prMMro  «"  boob- 

g£Sutr.fi:^*sL 

"sHrESSSS 

scratching  anti  other  foreign  noises,  wb« £rting  'c^^foocerco,,ic  the  momcn- 
*„n„|,  ire  r,i>r«diio-d.  Erihition  occosaiyio  ,  of  friction- 

Tli,  object  I  have  in  view  h  to  overcome  be  pwJ"^>ho  rcconiing.point  - 

•-  ll, —  delects  in  phonograpb-rewde*  L,riog»  rtichcml »  ^  This  way 

tat-jrss  sasa*  sages  kjs&s  * 

...  l~S«iS?ssssg  ssS&tass  *« 

'  8$r&rsss»s?&  asrSi-trij  « 

&S2s£e&SE  *“ 

if  shori'ieierT"^  15  £?*»£  ^^ofpfooofrapbio app^U.s  produce 

to  turn  hi  iK-iriu-s  so  ,h,c  “,foTber<*ord'  different  cn^t  fr“'ll  '|  f  „  J  re.  , 

i-rdingf  ^ of  .be  din- 

-’isiiSSS®'  **££SS 


(Ho  Model.) 


3  Sheen— Sheet  3. 
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SPECIFICATION  fo 


I'm- it  l 


ii  Hnijf  cnncrnt: 


rllui  Park.  ii 


.......  ,.  in«.M,x>  A.  Kl>IM>N.a  I  J*  pnxlm-inp sound, pmviilinjj the  w 

I  nit.-.l  Mali-.  ri-nlinpnt  l.li-*-  j  without  ^  i|m,  „nif, 


ill  III.-  .-.iiiiitv  ..f  Ks-m-v  nml  Slntc 
;  i-f  X.-w  J.-p..->.  Inn  i-  iiu.-nt.-il  a  ivrtnin  new 
ami  n-i-fiil  tni|.r..\ .-iti.-nl  in  tin- Art  of  Rero™‘ 
in;  mi-1  ll.pr.slu.itip  SiumK  (Case  ao.i-'“v 
..f  slii.-li  Hi.-  f..tl..«in;  is  a  >(»•<•!  Hint  ion.  _ 
A-.isw.ll  Iiii.l.-r-toal.  I  In-  plmnopraph  in- 
-  -  —  ■  -  -  ■  ■!„.  various  iiHulifiratiou* 

-lit.  that  luivt- lierti  made 
—If,  <)|H-r.ili-  to  n" 


l.y  ..tli.-r.  as  well  as  l.y  myself,  o|»-r.ni- 
...i.|  -h.  ,„„si,-.  ami  ..tli.-r  .«onmN  bv  •“* 

pn—  in-  a  S..U.1  ..r  s.-mi-soli.l  material  with 
-;  wav.-  -  lTn,-s  .s.rn-s|..ii.linp  will.  the  "Him  ; 

wv,s.  II...  s. .ii mis  1-in;  n-piwbtrrl  ‘W™ 

tl.es.-  r.-.s.nl.s|  wav.slin.-s  l.yrmwnptheinlo 
lil.rai.-  an  .-lasii.  -.li.l.sin-li  as  n  .lLalihrayrOT- 
T..  illnsi  nil.-  I.v  n-f.-r.-m-.-  n>« 

IT):  in.!'.,  in  111-  slirfare  of  »  "«Jg 

l««ly  ..f  siiiliil.l.-  material. Ml''  " 

of  wav.  The  vibration'  of  '  '  *',^.1 

:5  mils.-  the  iii.l.-iiiiii;-|«.int  also  |(  of  ,he  j 
n.rn-sjM.n.liinily  vary  1  "ii,,,.  from  whith  I 

?.m  ■'  1 Ilmwinn  '1*0 

smiie’nr  ruliff.-rv-nt  l"1''1' 


is  n-|.n»im-e<i  ....  . 

iimler  I  In-  saiii.'»ra<“] 


I  have  f 


. . .1  is  .11..-  limn'  *lo«Hv  tl|C 


while  a  shar]>  in.|.ul«- 

KSib?' l*r i h,ive  f 

SSL'S,  the  iniperfeeti.1,1  of  phonopra 
n«inlH  arises  from  the  syiiu.iel  ru-nl  nml  pr 
.Trii-aml  fall  of  the  reeonle.1  waves,  » 
ffllr  of  lie  reconltil  waves  represent! 
^‘T  l  aK  whieh  .hi  not  move  the  rep 
hMnp  wt  S  1  sll(!i nl.niptn 
''''"'^  .n/s-  lhe  "  .nn.l-'va'es  with  elearm 
lo  reproda  .lifllctilt  v  I  modify  the  fo 
To  instead  ofhcin 

0-nMeX«l>al  Mnuiu-trical  rnrvc  with  t 

sss^tssA-asa 
1 1  »' 

meiitof  sin'  P  r|K.mij,-iilur  to  the-  line 

"Tiim  i!f«r: 

I  B,"S",he' '] 

«**  10":  ‘the  n-ennlinp-Mirfare  nml  in  t! 
f  irh^riinx-tio1.  .s,|.-|i  Mint  ni . . 


atia.-h.sl  t""n,li.[I|ljn,'r"i;.  nuii|ehavelieea  oropiJite  to  'j'*.' 


-M^eriiinpani.lalW-^thehg;^ 
telepimliie  '.Pi^'^.lJ^of 


urfaw.  »»y  nyiimiiiiK  ui 

H!i”at  one  en.l -».  the  point  of  pren 
W.P, tenth  of  the  reconlisl  wave  van  lie  trail 
^  *  from  the  center  of  t lit*  wave  to  nei 
-nllrend  I  have  foiiml  it  preferable  to  nml 
«n,m*sn.  the  en.l  rather  than  nt  tl 
,mina,i°o«"7riat  the  l^i'Kof  eael.  wave.  sin. a-  in  the  form. 
n.pi«ll>^*la  stoP?  ,l^  the  !e!m».lueinp-po.n'  losses  .low,. 


ah  a' 

trenie  I  ip  (’nv(,  w;i]lcmt  pnaliii-mp  iiinini 
I"1 orliam-ts  »f  the  re.  onle.1  smiml.  while  i 
aje  fonner  ease  false  son  mis  lire  pm.  nee, 

iifieli  I  attribute  to  tin-  juuipiiip . 

Hstiiein'.-IMiint  oPof  llieal.rnp, 

I^ilnl  wave  anil  its  s.rikinp  ,1 


mi'aiirupi  nirniTui  n 
I  i^onlcl  wave  nml  its  strikinp  the  lnittom  i 
.neivnve with suflieietit  foree to retimiml, n 
j  false  ri,lR,t'ri,|!*  which  arc  audible. 
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SPECIFICATION  forming  put  of  Lot  tern  Pntmt  Ha  303,608,  dr  tod  December  4, 188a 
tftfca tin  SW Mj  17.  ISM.  Saul Ia  **0,309.  Urfe! ud Uii  (led  Nmabcr  5, 1888.  Seri^IT 


I  tt'lnnn  H  may  concent:  !  would  strike  the  Iwttom  of  the  groove 

i  .  V*‘  humi  fy  that  I,  Thomas  A.  Edison*,  a  >  prevent  the  formation  of  n  perfect  recor 
s  cm/.-H  "f  till-  I'nited  Stales,  residing  at  IJew-  i  obliterate  the  record  ns  mntle  liv  smootl 

|  fllvii  Park.  ill  the  county  of  Essex  mill  State  nr  pressing  out  Hie  indentations  inoreori 

j  j  of  .Sen  Jersey,  have  invented  n  certain  new  :  liut  I  have  Found  that  the  movement  of 

|  and  it-a-fti!  Iin|in>veiiieiit  in  Phonographs, '  recording-surface  issulHeient  tokeepthc 
j  (i'iise  Xn.  s|:t.)  „f  uliieh  the  following  is  a  of  the  tool  clear  of  flip  indentations.  ' 
|  s|»s  iiii  iitiiiii.  j  adnjitahility  of  the  cutting-tool  form  for 

I  In  my  application  fills)  July  17.  1888, Serial '  recording-point  I  consider  is  also  dne  i 
j  is  Xn.  jsii.jii-.i.  „f  which  this  iipplh-ntion  is  a  ill- !  measure  to  the  fact that  the  reconling-pi 

f  -amd-i  Mirations  hy  eiittingthe  record  in  the  J  less  obliquely  to  tile  recording-surface,  so  t 

3  rissmliiig.siirfius-  as  distinguished  front  im-  j  the  recorded  naves  will  begin  gradually  i 

lin-siiigsiicli  naami  liv  a  scraping  action,  and  :  emlabniptly.  This  olilique  movement  n 
Ij  als,,  at,  apimr.iltts  foriarrviiigsiich  invention  lie  aecomplisheil  in  any  of  thewaysdesenl 
into  etTia-t.  In  that  application  the  methoil  ■  in  my  application  Xo.  7S'i,  (Serial  Xo.  280,5( 
•oily  is  i  laimial.  the  (  i.nimissioaerof  Patents  in  which  this  particular  matter  is  more  fa 
haling  naiitinal  me  tnenilaalv  the  apparatus  '  explained.  Thereeonling-point  in  ltsforwe 
in  a  -a-imniti-  application  '  movement  advancing  against  the  tnovemc 

•=  Knr  the  naainling-stirfaec  of  my  phonograph  ;  of  the  rerording-surfnee,  the  eutting-tool  n 
ti.  the  pliiinograiit-lilanl;)  1  employ  u  solid  clear  itself  just  to  the  extent  that  its  mo 
material— siteh  ns  a  wax  composition  or  a  ment  advances  from  the  perpendicular,  ai 
niixuirc  „f  metnllie  snaps  canahle  of  being  In-  thus  the  speed  of  the  recording-surface  w 
dctitial  hv  the  n", nlit.g-isil.it.  In  tecotding ;  1st  supplemented  in  the  res pcet  of  sening 
sound*  a  L'n»ov>  is  formed  in  the  material  by  j  keep  the  heel  of  the  tool  dear  b>  tlie  oblup 
of  an  i„dei>tii.g-|>oint  connected  with  movemcntofthccut^ 

llcrct.ifon.  the  re<-onliiig-Is)int  us^hw  p^uro'the'ohliqne  movement  of  the  record 
liia-ii laiiistrnetial  sotliat In formingtliegrooto  prouucc  *  ferre,it0.  Italsoismadi 

J5  it  n-in.ivisl  the  material  by  a  scraping  action.  gw**' friction-bearings  U 
T{'«-  '»  «}» overcome^ho  momentum  of  the  dbptagni 

•liciilar  to  the  teconlin'g-surfaco  “r  fjon "i^di'tls^dso’positively  connected  with 

from  the  jM^H-ndicular,  the  result  being  »  by  „  pivotc.1  link  or  other 

*  ^v^ssraces:  £2£&r*s!,-*J5 

« SESSgrjSgi  SssSfS 
SSSrSsSKgS  3B&ffc£gg£ 

So  a  i-iitiing-tisil  wouhl  be  unsuitable  for  the^  orf  jn  ,i,e  material  «f  thereconling 
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j  ‘B1-* -*  ‘-‘-l  *«"=!»  15, 1837,  Boir]  ^  KMli-JErtM  ml  lit,  ipfjiallo  fid  Kent  2, 1883.  8m, 

i 

I  t  of' 'imwTiv"  m  ,TI  T-  S"“°  r^Simini'lm^lmll 

f ' 

I  711  j  of  \v 1*1...  V/,.r  *  V‘m  of  l,M*  ^vcT^mui  the  imlci)lin^-j>oii)t  imv 

Tl.:. ,  ", i  \ 1  1  V  .",}f  "• 11  so  as  to  give  1|„.  renter  of  life  dinpl.r 

j ::  i-fliciftit  Jr  li'  •" ) u‘w  ,s  *°  nn  ^'jilit imvanllH‘inl.|m)«liicinffttn initial: 

*  *  , ! ,jr  l,l-7,n,n>w,f  for  phono-  ii|>oii  lluMlmplimjnn.  liet ween  the  etui  < 

j  tr  'l  ,  r  !'•  n  ”*.Ms,s!H  1,1  ,,M*  "*'**  r/  mid  l!«t*  lever  y/5  a  pieee  of 

."‘VV1  r,  at  “'V1  """binatimis,  as  fully  rubber,  <y\  is  placed.  Tilt*  lever  y/3,  beinc 
1  j.  an,‘r'*Nl,Ia,,"‘',»nIMi  !*'»»bs!oiit  by  l he  in  its  construction  and  in  its  support  I 
|  ..  V  .  ,  .  tons  bearing  prevents  any  vibration  i; 

|  ‘  /n,‘  *M*«j»iMlKi«iyinjr  «lruwin«s,  fonnmjra  indent in^-point,  while  the  adjustable 

;  I’J*"  bens.f,  ritriin*  I  is  a  1  sit  tom  or  ivar  view  stop  formed  by  the  block  ry  and  rubl 

,  •’"•“nl.T  on  nn  enlarged  seal..,  nn.l  limits  the  movement  <.f  tin.  di:iphr.igii 
rig.  n  sK-tionnl  vii'W  nf  tl...  Nitno.  small  compass. 

--  ..  *  '7  “  forming  tin-  IkhIv  of  the  This  construction  or  recorder  1  linve  I 

'  i  11"  i  1  opening,//, luLviugmi-  exceedingly  effective in iim-.  Thedhiiih 
'rally  through  it.  to  which  the  s|iciikiiig-ttilic  is  liighiy  sensitive  anil  nsjHjntls  occur 
"f  tie-  phiiungmpii  is  a|i|ilitsl.  The  liaek  of  to  sjiccrh-vibmtiiiiis.  The  movement  o 
the  |ilaie  X  i>  ns  ievsisl  to  form  n  circular  iiii]etiting-|Hiiiit  is  quite  free  within  ex 
..  ,.lil,ll’"T.  **"  "  shotililer  in  wliieli  is  placed  the  ingly  small  limits,  but  tiic  resistance  t 
•:  diaphragm  X**,  which  is  preferably  inmle  of  movement  increases  enormously  ns  the  e: 
celluloid  or  some  other  light  material,  uml  is  of  the  movement  is  increased;  hems.,  tie 
I’jae.-.t  in  the  recess  at  the  bark  of  the  plate  portnnreof  the  funihimeutiil  tones  in  th 
"■  but  is  left  fns.  at  its  edges.  The  record-  cnitiim  of  the  instrument  is  reiluceil,  i 
"jg-|Kiint  jr  is  sis-iinsl  to  the  cell  ter  of  the  the  liissing  tones,  which  produce  movea; 
I-  diaphragm  by  wax  or  in  any  other  suitable  of  a  small  extent,  an-  given  an  undue  in 
*ay.  This  |Kiiut  is  constructed  of  a  thin  lance  in  the  record.  Tin’s  makes  the  re 
hhiti"  of  steel,  whieli  is  rut  orgnuind  ton  point  dural  sound  elear  mid  intelligible,  since 
on  one  edge,  and  is  lievcled  luicfcwnrdlvaway  hissing  souniLs  are  brought  out  clearly 
fnon  that  tslge.  so  as  to  give  a  sup|mrt  for  Hid  can  lie  distinguished  from  the  scraping  mi 
3  i'idi.|itiiig-|Miint  and  prevent  vilimtionof  that  of  the  Instrument. 

I">int  in  operation.  This  |Hiint  passes  through  It  will  he  oliserveil  that  the  dinpliragr 

'he  end  of  the  lever  i/.mid  is  secured  therein  under  constant  tensi .  and  can  have 

by  a  set-sTi-iv,  ii1,  the  I  m  .in  t  being  surrounded  movement  at  ail  except  Halt  which  is  peri 
is-t  w  een  tl„.  lever  and  tile  diaphragm  by  a  ted  bv  the  elasticity  of  the  yielding  In 
P  small  t  ii  In*,  ii\  of  niblier  or  other  suitable  ilia-  stop  r/. .  Heretofore  the  diaphragm  or 
terial.  The  lever  is  rigid  in  its  construe-  phonogniiih-risor.ternnd  theindentiiig-iK 

„i.d  is  . . luted  ii|m.u  a  emss-pia.  jf,  of  have  not  las  '.  limited  in  their  forward  me 

consiilenilde  length,  wliieli  is  journaled  at  its  meat  except  by the  cniincdy  of  t he  diaplira 
cds  at  the  sid.;  of  the  plate  X.  The  lever  for  viliration  Hits  he  I* 

v.\i finis  lM*ynii<l  tin*  pivotiiijr-pin  yA  anti  waves,  ottinjr  lin  as  a 
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•  it  kmran  ,.J7..Tho«Ts  \  KOLSOV  a  "f'a*r,w,loll.v  «jm«v«l  from  llif  nilila!! 

•..r  \.«  J.'rv,.v.L"',in^m„f'r^r.n!!!  This  makes  the  i. 

ropnxlumni:  sounds  nrcumtclyi  Tim  i 

-  i  I  tun,. vi.  «  is  to  tinslnis-  !j!2"fh  "mt  n”ml  ,s  "m,,K  in.  »' 


•  i«  v,W  is  to  at.  !  S'  "m‘  rWml  iS  ,,UU,,'1n  ''uiU“ " 

U  itistniim-nt  for  phono.  j  I  |„,vt.  found  that  liy  i-onnwtin;:  t 


I  "  innsisls  i"  the  . . I  with  the  dinphrasnn 

I  r.  ""m  s  “"<  «, I, ,1.11, allot, S,  as  stnp of  elastic-  mntorinl-siu-h  as  mbboi 
"'"r  ,  'phm"sl.i„„l  iKimt.nl  out  undissjmitfuii-tlm  pro|mr  wave  moti 
...  transmittedtothedinphragmtbutthescr 

•nipaiiying  <iniu iris's,  funning  a  ing  noises  which  sot* m  torequire  mold 
•  1  ,s  n  Ih'11o,,i  <»r  rearview  |  transmission  are  hugely  obliterated. 


Is  n  Nittotii  or  rearview  j  transmission  are  largely  obliterate! 
an  enlarged  s«de,  anil  Wluit  I  claim  is— 
w  of  tin*  sum*.  j  I.  A  phonograph  -  reproducer  li 

fanning  flic  iMMlyof  tin*  J  combination,  a  diaphragm  ami  n 


.«  *  ,  .  ,UI  w.  passing  ing-jmint  connect  til  with  the  dinplimgi: 

««irsiii\  through  it.  to  winch  the  listening-  a  strained  clastic  strip,  substantially  a: 

"r  !,M*  phonograph  is  applied.  The  forth, 
i  .  i  ,ls  »*  tin  luick,  ami  has  2.  A  phonograph  -  reproducer  having 

arn^  it  a  diaphragm.  O',  which  is  combination,  a  diaphragm  and  reprodui 
f'  H*r;il»lv  a  thin  animal  inemlimnc.  This  point, n  spring  tending  to  throw  the  it 
yi|*liR.»ni  is  iii  pbiiv  by  a  ring.  !  ducing-point  away  from  the  diaphragm,  and 

Jiicli  i*.  secured  \ji>  the  hack  of  the  plate  O,  I  an  elastic  strip  connecting  the  point  with  the 
hih*  the  diaphragm  i>  stretched  by  another  ■  diaphragm,  wherein*  a  spring-tension  will  al- 
ng.  rr,  which  has u  neck  screwing  into  the  j  ways  exist  between  the  |>oint  and  the  dia- 
M**f  tin*  plate. ami  is  eajNihlc  oflxing  •  phmgm.substantiaJlyas  set  forth, 
iniiil  |,v  ;|  tiHif.  so  as  to  stn*teh  the  din-  f  3.  A  phonograph  -  reproducer  having  in 
ir.mil,  c  1'  nr  h*>s.  To  one  edge  of  the  J  combination,  a  diaphragm  and  a  spring-wire 
o'  i-  -un-da  tine  spring-wire, n1,  which  j  secuml  at  its  outer  end  and  projecting  to- 
)‘*ng  enough  to  roach  from  the  point  where  j  ward  thecenterof  the  diaphragm  anil  turned 
U  Ki-cureil  in  the  renter  of  the  diaphragm,  J •?«  form  a  reproducing-point.satil  spring-wire 
•I  has  its  inner  eml  turned  down  wardl  v,  ns  tending  to  spring  away  from  the  diaphragm, 
••wn.  to  follow  the  spiral  line  of  indciita-  j  and  a  strip  of  india-rubber  eonnccting 
•ns  it  (n  mi  the  photiogniin.  The  inner  end  end  of  the  spring-wire  to  thecenterof: 
thi>  spring-w  ire  «*  is  attached  to  the  ceil-  j  diaplinigiii,substantinlly  as  set  forth.  . 

•  *»f  the  diaphragm  l.vn  strii!  «\of  rtiblier.  -I.  A  phonograph  -  reproducer  having, 

»•  tendeiicv  of  the  spring-wire  is  to  liend  !  combination,  a  diaphragm  of  animal  me 
ay  from  ti,e  diaphragm,  so  that  it  strains  j  brane,  a  reprmlueing-point,  a  spring  tendi 

*  small  nilili-r  strip  and  places  the  to  throw  the  rapitKiucing-imint  awa^fn 
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I!.-  it  known  that  I.  Tiidmas  A.  KiiisoN.nf  j 
Llewellyn  Park,  in  thccniiiityof  Essex,  in  the  ; 
state  of  New  Jersey,  have  inventtsl  a  certain  ; 
new  ami  useful  Improvement  in  the  .Method  ! 
of  Winding  Field-Magnets,  (Case  No.7!tS,)of 
whieh  the  following  is  a  spcoilientinu. 

. . l.jeet  of  my  invention  is  to  prof  hie  a 

liehl  inagnels  of  dynamo-electric  nmchines 
with  l  heir  w  irv-eoils,wltereliy  I  tint  enabled  to 
ea«t  the  magnet-cores  with  their  pole-pieces 
amt  yokes  in  one  piece  instead  of  making 
them  separately  ami  afterwanl  Imlting  them 


in  Fig.  I,  I  prefer  to  cast  the  fiehl-milgnot  in 
two  halves,  A  nml  A',  each  half  living  cast 
complete  with  the  yokes  and  pole-pieces,  and 
I  then  place  upon  each  of  the  cores  a  cylin¬ 
der  made  up  of  two  halves,  a  a.  This  cylin-  4° 
der  mar  he  made  of  any  suitable  tnaterinl; 
lmt  I  prefer  to  make  it  of  thin  wood  or  of 
1  card-board.  At  one  end  the  cylinder  is  pro- 
|  vhled  with  a  grooved  flange,  h,  and  by  means 
i  of  a  suitable  coni  or  belt.c,  operated  by  suit-  45 
!  able  power,  as  illnstmted  in  the  drawings  by 
the  shaft  tl,  the  cylinder  is  rotated  on  the 
i  magnet  ron',  and  the  wire  e,  being  fed  onto 
I  the  cylinder  in  any  suitable  manner,  is  readily 
j  and  qtiieklv  wound  tliercon.  The  belt  being  50 
!  removed  from  the  cylinder,  the  winding  is 
i  complete.  Tin*  two  ltnlves  of  the  fieid-mng- 
;  net  will  lie  IsiUod  together  nt/. 

What  I  claim  is— 

1.  The  method  of  winding  a  magnet,  which  55 
i  consists  in  placing  a  cylinder  on  the  ningnet- 
corc  and  turning  said'  cylinder  to  wind,  the 
wire  thereon,. substantially  ns  set  forth. 

j.  Tlie  method  of  winding  a  magnet-core, 

:  which  consists  in  placing  on  thecore  a  cylin-  60 
:  dor  made  in  two  halves  and  turning  said  cyl¬ 
inder  so  n's  to  wind  the  wire  thereon,  substan¬ 
tially  ns  sot  forth. 

This  speei  float  ion  signed  and  witnessed  this 
TIKIS.  A.  EDISON. 


William  Pelzeii, 
Alkked  W.  Kiddle. 
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Park,  in  tin*  nullity  of  Middlesex  and 
Mate  «»f  New  Jersey,  have  invented  a  new  ] 
;  and  useful  Improvement  In  Inentideseent  ; 
KI.etrie  Li  in  |  is  (Case  No.  of  which  the  i 
following  is  a  siKS'ificatlou.  I 

Tin*  object  of  this  invention  is  to  prevent 


lo-  formation  of  an  are  lie!  ween  t 
oils  of  tin-  conductor  within  the  gU 
iurandrseing  electric*  lamp.  I  accomplish  | 
this  |»v  inter|M«sitig  l**twccn  the  tenninals  of  J 
the  e«  induct  or  an  insulating  ImmIv,  preferably  1 
„f  a  t ntt»s| jiretit  material,  like mieA  or  glass  J 

spu  r  Indwrcii  the  terminals  and  so  prevents 
t  hr  formation  of  ait  are  across  such  space. 

In  applying  the  invention  to  a  lamp  in  j 
which  an  arched  or  looped  carbon  filament  is  I 
us...l  I  preferably  place  a  thin  plate  of  glass  . 
or  mica  Itetweeu  the  ends  of  the  loop,  rising  ‘ 
to  a  sufficient  height  amt  Mipjtortnl  by  a  me-  \ 
laitic  «»r  other  arm  rising  from  the  middle  of 
the  inner  stria  or  wire  support  of  the  lamp  lie- , 
tween  the  lending*  in  wires;  or  the  edgeof  the  ; 
plate  Iiutv  be  inserted  ill  the  stem,  the  glass  ; 
being  softened  and  split  to  admit  it;  or  I  . 
mav  have  one  end  of  the  tilament  inclosed  | 
hv  a  glass  tills*  renting  U|m»ii  the  glass  lielow.  | 
*  win.fi  a  straight  ea-lsm  is  einploytsl,  a 
-lass  or  mica  disk  having  an  aperture  ill  its 


up  einlHMlviug  the  preferred  form  of  . 
,„iiou;  Fig.  J.  a  view  of  a  |>ortioii  of 
ip  with  the  glass  IuIm*  inclosing  the; 
Hirthm  of  one  side  of  the  filament;  , 
a  view  showing  the  insulating-plate 
I  in  the  glass  of  the  stem,  and  Fig.  I 
showing  the  invention  applied  to  a 

irrseiits  the  inehising-glolieof  the  lamp, 
sllic  inner  stem  seal«*d  therein.  The 
•in  wires  1  -  an*  sealed  in  the  glass  | 
itiHul  the  llexible  oarUm  filament  l\  : 
is  >ceured  to  said  wires  by  elect roplat-  : 
itlierwisc.  .  ,  , 

rring  to  Fig.  1, 1>  is  »  plate  of  glass  I 
i  inter|»osed  between  the  sides  of  the  i 
it  V  and  sup|»orted  by  an  arm,  t,  ns- 
m  the  glass  of  the  stem  It.  1 


In  Fig.  3  the  plate  D  is  inserted  into  the 
glass  of  the  stem  15,  as  before  explained. 

In  Fie.  2  a  abort  class  tube,  F,  i»  placed 
over  one  end  of  the  filament.  This  would  be 
placed  over  the  filament  before  the  latter  is  60 
attached  to  the  lending-in  wires. 

In  Fig- 1  the  disk  of  insulating  matennl  G 
is  placed  over  tlio  middle  of  the  straight  fila¬ 
ment,  living  thus  interposed  between  the  ter- 
I  minnls  thereof.  ,  65 

|  In  mv  Patent  No.  212, SWi  is  shown  a  glass 
nnn  of 'small  diameter  extending  up  between 
!  tin*  sides  of  the  enrlmn  loop  to  support  the 
•  same.  It  is  evident  that  this  would  not  ac- 
i  comp'lish  the  object  of  the  present  invention,  7° 
as  the  smnli  glass  nrnt  would  admit  of  the 
I  formation  of  the  nrenround  said  arm. 

|  What  I  claim  is—  . 

I  1.  In  an  incandescing  electric  lamp,  the 

!  eomiiination, with  the  ineandescingconduetor,  7S 

1  of  solid  insulating  material  interposed  bc- 
i  tween  its  terminals  nnd  ndnpted  to  prevent 
:  the  formation  of  an  arc  between  said  temu- 
.  mils,  substantially  ns  set  forth. 

;  2.  In  nn  incandescing  elcetnc  lamp,  the  so 

i  combination,  with  the  arched  or  looped  con¬ 
ductor,  of  an  insulating-plate  interposed  be- 
j  tween  the  terminals  of  said  conductor  and 
!  adapted  to  prevent  the  formation  of  nn  arc 
lictwccn  said  terminals,  snlstantially  ns  set  S5 

:  °'l  'in  an  incandescing  electric  lump,  the 
combination,  with  the  arched  or  looped  con- 
,  iluctiir  mill  the  glass  stem  or  wire  support,  or 
<  nn  insiilatitig-plate  interiiosed  between  the  90 
1  terminals  of  saiil  conductor  and  supported  # 

•  fnim  wire  support  and  adapted  to  pre¬ 
vent  Hie  formation  of  an  are  between  said 
!  terminals  snlistnntinlly  as  set  forth. 

,  i  4.  la  an  incandescing  electric  lamp,  the  95 
■  combination,  with  the  arched  or  looped  con- 
! !  .](1et or  and  the  glass  stem  or  wire  support,  or 
nn  insulating-plate  having  its  edge  inserted 
in  the "  huis  of  said  support  and  extending  up 
lietwe.ni  tlie  terminalsof  said  conductor  and  ioo 
liilmttisl  to  movent  the  formation  of  an  arc 
» !  lM*twet*n  tlio  terminals  substantially  as  set 

• !  f°This  specification  sigtted  and  witnessed  this 

-  Stli  day  of  May.  'SM- 
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SPECIFICATION  forming  part  of  letter.  Patent  No.  400,317, dated  March  26, 1880. 

DJ  Aspit  15, 1881  Bold  Sa  70,189,  iS»=a!,U 

„//  irh'itn  it  ni‘iif  concern :  ‘  Upon  a  frame  or  support  at  a  suitable  dis- 

i;,.  it  known  that  I.  Thomas  A.  Edison,  of  i  lance  from  the  paths  described  by  the  poles 
Menlo  Park,  in  the  cminlv  of  Middlesex  and  j  of  the  magnets  are  arranged  armatures of 
Stale  of  New  Jcrser,  have'invented  a  new  and  ;  iron,  there  being  an  armature  for  each  radial  55 
o-efol  Improvement  in  Ore-Separators.  (Case  set  of  magnets  on  the*  spindle.  Directly  above 
:;!■>- 1  .„id  I  do  hereby  declare  that  the  fob  the  space  lietween  the*  armatures  and  magnets 
lowing  is  a  fall  ami  exact  description  of  the  i  is  a  lmpi>er  having  a  single  small  opening  in 
*amc  reference  Iwing  Imil  to  the  ammipany- 1  its  bottom  located  in  line  with  the  center  ot 
in-  drawing.  mnl  to  the  letters  of  reference  this  space.  and  below  the  space  is  a  vertical  oo  . 
mark.*, I  Ihonnii.  !  partition,  up.m  oppoa.lc  sides  of  which  the 

In  flirted  States  Patent  No.  granted  j  enndnetors  and  non -conductors  rnll.  1  lie 

t,.  me  linn*  1  1SS(I,  I  have  described  and  magnets  are  surrounded  l>y  an  inclosing-c}  1- 
-Iiow  n  a  method  and  appanttus  for  separ.it- 1  imler, soti.nl  tliedist  iirbance  of  thenir  caused 
in-  iiiagnelie  from  nun-magnetic  snlistnnccs  j  by  their  movement  will  not  alfeet  tho  falling  6S 

■I  -tot, 1, in**  its  fall  !  revolved,  producing  a  magnetic  held  between 

Now  i!  is'the  object  of  mV  present  inven- 1  them  and  thonrnmt1m*s,the  lines  enforce  be- 

another  method  mid  nppam- j  ing  constantly  ndvnnced 1,1 70 
ng  mitigloil  snlistmiees  by  net-  j  tin*  magnetic  poles  mote.  T,,r°, 
u.ni.m  of  n  falliiiL' Ixxlv  which  duetors  and  non-conductors  fall  in  a  small 
Mirti.nM.Iii  fan  1  tin  s(mun  th|mlgll  this  Held, and  while  the  non¬ 

conductors  drop  in  a  straight  line,  or  substan¬ 
tially  so.  upon  one  side  of  the  partition,  the  75 
conductors  become  electrically  charged  by 
enttin"  the  lines  of  force,  and  are  deflected 
by  the* movement  of  such  lines  to  the  other 
side  of  the  partition. 

It  is  evident  that  the  armatures  may  he  re-  »o 
idved,  instead  of  the  elect m-magnets,  with 
...  results. 


topping  its  inn. 

Now  it  is  the  object  of  my  present 
ion  to  produce  another  method  and  a; 
u>  for  M*immting  mingled  snlistmiees  1 
ng  ujm.Ii  that  jH.rtionof  a  falling  IkxIv  .. 

•.  a  gtMul  conductor  of  electricity  and  ch 
ng  its  tmjectoiy  without  stojijiing  its  fal 
hr  invention  In-ing  especially  apjdicable  t 
In-  M-j»a ration  from  earth  and  sand  of  j>art: 
•b*?*  of  gold  and  other  metals  which  are  nor 
Magnetic  hut  art?  gootl  conductors  of  elec 
rh-ity.  This  1  accomplish  by  allowing  th 
uiugied  sul*»tanecs  to  fall  through  a  nmj 
ie  liehl  and  bv  moving  the  iiiagn 


lie  liehl  and  bv  moving  me  magnet  or . .  , 

t>  to  shift  the  lines  of  \  will  be  better  understood  by 

trajectory  of  be  good  '  ^  |  the  dmwing,  in  which  the  ap- 

V  not  acted  upon  to  the  .sum*  extent  tu<  tin  ;  '<>  d  >  jm,  (jic  t.olltiuctor»  from  the  dy- 
H.,1  eniidtictors.  .  ..  ,  ..rniie'e  m-  unmoor  magneto  electric  machine, and  band 

-  Pr,,j^:>\. ‘^rrr1^  t.m.f!  i  E,  the  dividing-partition,  and  Kthe  inclosing-  95 
cylinder. 

"  What  I  claim  is—  .  .  . 

1.  The  method  of  separating  mingled  con¬ 
ductors  mid  non -conductors  of  electncity. 


uuiv- projecting  v.«..w magneto, 
in*  connectetl  with  a  source  of  encrgy^J^rel- 

rie  mnehinw)"i>y  tmmSs  of  conductors  mul 
run  mutator  brushes  or  springs.  I  he  \erti- 
■al  spindle  is  revolved  by  nil  electromotor,  or 
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To  oil  whom  it  may  concrni: 

lii'  it  known  that  1.  Thomas  A.  Edison',  of 
l.lfwi-llyn  Park,  in  the  eounty  of  Essex  ami 
State  of  Netv  Jersey,  have  invented  a  certain 
new  and  useful  Iiiipniveinent  ill  Phonograph 
Recorders  and  Reproducers.  (Case  No.  77S,) 
of  which  the  following  is  a  s|>ceiliration. 

Tin-  nlijn't  I  have  in  view  is  to  produce  a 
perfect  diaphragm  for  the  recorders  and  re- 
piisluccrs  of  phonogRiphs.  one  which  will 
inaintniti  its  adjustment  anil  give  the  maxi* 
niiinioiroets  tinder  varying  conditions  of  heat 
and  moisture  due  to  atmospheric  changes  ns 
well  as  In  the  lircath  of  the  operator  in  the 
case  of  a  recorder. 

I  have  found  that  liy  employing  a  Him  or 
memlir.inc  of  glass  or  its  equivalent  |H»rce- 
lain  as  the  diaphragm  of  the  recorder  or  re¬ 
producer  the  difliculties  heretofore  cncoutt- 
terisl  are  effectively  overcome.  I  preferably 
employ  tuicniseo|>e -glass,  hut  other  varieties 
of  glass  may  be  employed  provided  it  is  made 
thin  as  a  flint  or  membrane,  so  as  to  1h‘  capa¬ 
ble  of  a  sufficient  amplitude  of  vibration  to 
make  or  reproduce  a  proper  record.  I  have 
employ, si  glass  films  or  membranes  for  this 
pur|msc  having  a  thickness  of  six  one-thou- 
sandths  to  twclvcolic-thuitsandths  [inrt  of  an 
inch:  but  while  the  best  results  nre  obtained 
with  glass  of  extreme  thinness,  yet  thicker 
glass  lues  advantages  over  materials  hereto¬ 
fore  employed.  The  glass  film  is  cut  into  a 
circular  form  of  propcrdinmctcrbyndinmoml, 
and  is  clatu|nsl  lietween  metallic  rings  with 
sonic  yielding  material— such  as  pa|ier  placed 
around  the  edges  of  the  glass  on  both  sides. 
The  glass  film  or  membrane  diaphragm  is  not 
materially  affected  by  ordinary  variations  of 
heat  mnf  moisture,  it  hns  great  elasticity, and 
is  highly  responsive  to  sounil-vibmtions,  and 
is  capable,  by  reason  of  its  extreme  thinness, 
Ilf  sufficient  amplitude  of  vibration  to  make 


A  is  the  diaphragm  of  the  recorder,  which 
is  a  film  or  membrane  of  glass  or  its  equiva¬ 
lent  for  the  pnrimse — porcelain.  This  dia 
pliragm  is  held  at  its  edges  in  the  annular 
frame  R  by  a  screw-ring,  a,  rings  of  paper  b 
being  pine, si  lietween  the  glass  diaphragm 
and  the  clamping-surfaces  to  hold  the  dia¬ 
phragm  firmly  and  prevent  cracking. 

The  rccording-immt  r  is  secured  to  a  lever, 
<7,  and  is  attached  to  the  center  of  the  dia¬ 
phragm  by  means  of  cement,  e.  The  dia¬ 
phragm  is  also  equally  applicable  to  phono- 
graph-reproducers. 

The  glass  or  jiorcelnin  diaphragm  I  have 
found  to  have  advantages  over  mica,  which 
has  heretofore  been  used  by  me,  since  the 
mien,  by  reason  of  its  laminated  structure, 
does  not  equal  the  glass  in  stiffness  and  elas- 

It'will  be  understood  that  when  I  refer 
herein  to  the  diaphragm  as  of  glass  I  mean  to 
include  porcelain  as  an  equivalent. 

Wlmt  I  claim  is— 

1.  In  a  phonograph,  the  recorder  or  repro¬ 
ducer  having  in  combination  with  the  record¬ 
ing  or  reproducing  (mint  a  diaphragm  of 
glass,  sulistantially  as  set  forth. 

2,  In  a  phonograph,  the  recorder  or  repro¬ 
ducer  having  in  combination  with  the  re¬ 
cording  or  reproducing  [mint  a  diaphragm  of 
microscoiie-glass,  sulistantially  as  set  forth. 

11.  In  a  phonograph,  the  recorder  or  repro¬ 
ducer  having  in  combination  with  the  re¬ 
cording  or  reproducing  ixiint  a  diaphragm  of 
glass  clumped  between  metallic  rings  with 
rings  of  Yielding  material  arouud  the  edges 
of  the  glass  diaphragm,  substantially  as  set 
forth. 

4.  In  a  phonograph,  the  recorder  having  in 
combination  a  glass  diaphragm  nnd  a  record¬ 
ing-point  secured  directly  thereto  by  a  suit- 


therewith.  At  the  other  end  of  this  sleeve 
K  is  it  guide-arm,  M,  having  a  toothed  block. 
f,o n  its  free  end,  which  engage*  with  a  tine 
screw-thread  cut  upon  the  shaft  It  between 
5  cylinder  C  and  wheel  D.  Thl«  screw-thread 
feeds  the  recorder  or  reproducer  lengthwise 
of  the  phonogram-cylinder  while  such  cylin-  ; 
tier  is  being  tamed  through  the  medium  of 
the  shaft  Band  the  power  applied  thereto, 
to  By  throwing  the  rucking  holding-arm  lack, 
as  shown  in  Fig.  2,  the  phonogram-cylinder  i 
may  continue  to  revolve  without  feeding  the 
recorder  or  reproducer. 

X  is  a  cylindrical  phonograni-tilank.  which  i 
!5  is  made  of  wax  orother  suitable  material,  and  i 
is  preferably  provided  with  a  tais-ring  Iwre.  i 
the  taper  being  similar  to  that  of  the  phono-  i 
gram-cylinder, sothattheblank  ran  bepu.hcd 
upon  the  cylinderand  will  hold  itself  t.v  frit-  , 
30  tion  thereon,  and  ran  be  rradilv  removal  i 
therefrom,  the  center  b  being  mount.*!  on  a  < 
swinging  arm,  0,  to  iwnr.it  this  to  lc  ibme. 

The  recorder,  Kig.  3,  is  com|ioscd  of  a  plate, 
h, having  a  tube,  7i',  rising  thcrefnim,  to  which  . 
15  is  connected  the  speaking-tube  of  the  inslru-  1 
ment  The  diaphragm  1  fa  clamped  b-tw.cn 
this  plate  and  screw-Hngi'.  The  recording-  - 
point  i  is  carried  hythe  lever  l'.  which  is  1 
secured  to  a  long  bearing-pin,  AJ,  mounted  in  t 
30  bearings  on  the  sides  of  the  ring  i*.  Tire  n-  1 
•  fa  I”1  Pft5*“’,hr™ch  the  lever  l'  and 

isseeured  by  cement  to  the  renter  of  thediv  i 

““hlne  “  nttachcL  The  diaphragm  0  of  : 
the  reprodneer  is  held  bv  the  rin"^  whist,  i 

ss  :  J 

.  narrower  Ura^i^K  T,1 Slightly  i 

“eh,  in  order  to  lS£a  rid”* 1>art  *’f  nn 
•"xfcsof  the  reraM  n  w  the  1 


•Hie  repo.liieing-i.dni  i*  finished  by  Eb, 
the  -11.1  of  the  wire  down  to  a  pointaadUt 
burnt-dung  ..(I  tb—  extreme  point  and  bsiv 
such  |». "it  so  as  to  leave  a  rounded  pS 
*  Inch  i»  approximately  aUntt  halfaixStn 
the  rsss.fding  |«.int  or  one  three-huudrtdtk 

imrt  of  an  inch.  -  . 

'Hie  tra-ks  of  record  on  tin- n!iiinorTanoM».y* 
are  s|n,u  11  t.y  «>.  w  bib*  lire  ridges  lietw ren futh 
traeks  are  show  n  by />  in  F'igs..*,  andt  X*», 
it  will  t»-  —on  that  if  the  repmdodagMht 
touch'-.  till-  Is.ttom  of  the  track  of  trend  a 
whether  at  either  side  or  at  the  center,  s»a 
the  entire  Uittorn  of  the  track  000 tains (1« 
indentations  from  one  siib-  to  the  other, the 
repn. hirer  wit!  n-predtire-  the  sound.  Ik 
rt  [m-ln—  r  t tins  lias  a  certain  margia  of  *}■  - 
jnstmeiii.  wliirti  -iialiles  it  to  tie  rmdOrad-  ‘ 
justi-,1  into  tin-  track  of  record,  the  best  pool 
of  adjustnn-nl  t«-ing  delerminrs!  by  the  Mr 


1.  A  idiomegrapb  having  a  reprodnriij- 
I*iitit  narrow  rr  titan  the  indentations  fonder 
the  sound. record,  sllletantially  as  set  forth. 

-•  Til-  •s.mliination.  in  plKinngraph*,  U 
separate  recording  and  reproducing  imire-tj 
merits.  Hi.-  n  pri.Iucing-|s.int  Icing  narrower 
than  the  recording  |».ini,  «irl,.tantUllyMM 
forth. 

:t.  In  a  phonograph,  th-  reproducer  fcatitj- 
Its  |**int  narrower  than  tin*  indentation p 
forming  the  **nitid*re-cofd.  in  combinaiiM  t 
with  inearis  for  adjusting  surli  reprodarerlsl-  ! 

0 rally  across  the  track  of  the  record,  sabstaa-  ! 
Hally  as  — t  forth. 

4.  In  a  phonograph, lb- re-pn>dncrr  haring 8  • 
its  namtHiT  ihfin  (ho  imlcoUtini  | 

forming  th«*  in  rumbijutba 

»ith  n  phom^nttifMAnk  carrier  A<U|M<d  to 

«  n*wma!»lti  jihono^rnm-hUnic.  »b-  < 

st.1lMi.illy  -M  l  forth.  -  m 

’*•  Iti  n  ]thimo^R»)>h.thc  rvtirtxhiorr  luri&f 
it.i  jhiiut  nnrn.uor  than  the  IndentatioM 
funniuj:  *!«••  *iti«tl-rvc*»nl.  atul  mean*  for 4^* 

trark  of  the  rwonl,  in  c^omM nation  witb  *  &5 
plurntt^nun-hUnk  carrier  n‘iapli*U  to  rwdte 
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lie  it  known  that  1.  Thomas  A.  Edison',  of 
l.lewidlyn  Park,  in  tire  county  of  Flsscx  and 
state  of  New  Jersey,  linve  invented  n  eertnin 
n-w  -.iriil  useful  Improvement  in  Phonngmnt- 
iilanks.  (Case  No.  Ttwi.)  of  which  the  follow- 

. . lij«s-t  of  my  invention  is  to  produce 

phonogram  lilntiks  or  iHitlies  on  which  are  to 
l>e  pnxlite.-d  «  record  of  sound-vibrations, 
and  which  are.  to  reproduce  the  same  by  the 
aid  of  tire  phonograph,  which  plionograni- 
hhinks  shall  lie  cnin|ioscd  of  a  material  buy¬ 
ing  mi  iM-rior  qualities  fur  receiving  such  ri-ronl 
and  repnHltieing  sound  tliercfrom. 

I  linve  found  that  the  various  waxes  nro  very 
d.-siraiile  to  use  ill  the  composition  of  such 
plioiiogniiii-lilaiiks,  liut  that  most  waxes  if 
ii-ed  by  themselves  are  too  soft  to  l)e  used  for 
this  purtiosc.  !  therefore  mix  with  the  waxa  I 
Imnler  material,  wliieh  w  ilt  produce  a  harder  j 
isimisiand. 

I  have  found  that  stearie  neid  is  an  exceed¬ 
ingly  desinilile  hareieiiiiig  material  for  tliis  ; 
purpose.  I  may  mix  this  material  witii  any  j 
suitable  wax— such  as  re-resin,  beeswax,  or  j 
panitliue — lint  of  these  materials  I  prefer  to  , 
use  eeresin  either  alone  or  mixrel  with  n  sinnll 
pen-eiitage  of  beeswax.  I  pn-fer  the  yellow.; 
eeresin.  IxH-atise  it  is  cheaper  tlmn  white  1 


I  have  found  the  lust  mixture  to  he  ns  fol¬ 
lows:  About  ono  hundred  parts,  by  weight,  of 
eeresin,  about  twenty-live  parts  of  beeswax, 
nml  nhout  twenty-five  parts  of  stearic  acid.  35 
The  materials  are  simply  melted  together  by 
heat  ami  tire  melted  eomtMiund  is  molded  in 
suitable  molds  into  tho.slin|>e  required  for  the 
phonogram-blanks,  prefcmblv  into  the  form 
of  hollow  cylinders.  40 

What  I  claim  is— 

1.  Phonogram-blanks  made  of  11  mixture  of 
a  wax  with  stearic  arid,  substantially  as  set 

2.  Phonngmni-hluitks  made  of  a  mixture  of  45 
eeresin  arid  stearic  neid,  substantially  ns  set 
forth. 

3.  Phonogram-blanks  made  of  a  mixture  of 

eeresin,  beeswax,  nml  stearic  neid,  substan¬ 
tially  ns  set  forth.  5° 

4.  Phonogram-blanks  made  of  n  mixture  of 
eeresin,  beeswax,  and  stearic  acid,  in  nhout  the 
proportion,  by  weight,  of  one  hundred  parts 
of  eeresin,  twenty-five  parts  of  beeswax,  anil 
twenty-five  parts  of  stearic  neid,  substantially  55 
as  set  forth. 

This  specification  signed  mid  witnessed  this 
STthdnvof  July,  ltsSri. 

Til  OS.  A.  EDISON. 

KtciiD.  X.  Dyer, 

William  Pelzek. 


(Ho  Model) 
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SYSTEM  OF  ELECTRIC  LIGHTING. 


ias  A.  Edison,  of 
if  Middlesex  nml 
i vented  a  new  and 


is  lo  imsluee 
or  arrangement 
ic  Inmtis  may  lie 
■  '  "pplied 


Ml  tin?  Srtim*  s»yM»un  nnu  w  su|i|uicu 
..  ^un,.  Mmrvi4  of  electrical  energy  as 
arrant  in  series  in  a  circuit  liav- 
m-nt  «»f  )ii^h  tension.  This  I  accom- 
taking  inlvuntage  of  thodropinclcc- 
vc  force  in  the  circuit  causal  by  the 
>>.  the  circuit  or  circuits  for  the  in- 
in-*  electric  lamps  Wing  connected 
e  arc-light  circuit  at  jmints  of  such 
re  in  jHiteiitial  that  the  incandescing 
ill  receive  their  pni|ier  volts  and  have 
idartl  candle- 1 niwer. 

■  arrangements  for  carrying  theinven- 
»  effect  an*  shown  diagnunmaticnlly  in 
>m i tallying  drawings, 
resents  the  source  of  electrical  energy, 
aav  In*  one  or  more  dynamo  or  tiing' 


iciuues. 

arc  lamps  arranged  in  series 
from  the  generator,  such  eir- 
uipletc  metallic  circuit  or  cm- 
id  return.  Circuits  11  4  for  in¬ 


n-light 


it  from  |M>i 


with  different  nuiiiliersot  incnmlcsciij, 
the  number  dc|iendiiig  ii|H>n  the  dif- 
e  in  iHitentiiil  between  the  (loirns  ni 
the  cross-circuits  are  connected  with 
re-light  cireuit.  l’or-  purpose  of  lllus- 
i  the  generator  may  lie  considered  ns 
g  an  electro-motive  force  of  two  hun- 
aml  fifty  volts,  each  are  lamp,  Fig.  >, 


of  the  first  cross-circuit  from  the  generator 
there  will  hen  lUfTcrcnec  in]iotentiftlof  about 
twohumlnslnml  fifty  volts.  Thiseircuitiscon- 
nectisl  across  the  tcnninnls  of  five  nrc  lamps, 
each  causing  a  drop  of  fifty  volts;  licnco  five  5: 
incandescing  lamps  are  placed  m  this  circuit. 
Since  these  lamps  in  the  first  cross-circuit 
fnim  the  machine  form  a  shunt  to  all  the  arc 
lamps  in  scries  in  the  circuit,  they  might  be 
considered  nsbcingsiniply  in  an  independent  (k 
circuit  from  the  machine,  and  lienee  nrc  not 
within  the  scope  of  this  invention,  which  re¬ 
lates  to  placing  the  incandescent  lamps  in 
shunts  around  one  or  more  are  lamps  less  than 
the  total  numberof  nrc  lamps  in  circuit  Be-  6 
tween  the  ends  of  the  second  cross-circuit 
there  will  be  a  difference  in  potential  of  nbout 
two  hundred  volts;  lienee  the  second  cross- 

I  . 

KBC  ou"  inlsU 

■  connected  across  the  tcnninnls  of  °n®  «“» 

e  lamp.  The  last  crosscircuit  contains  but 

ono  incandescing  lamp.  Instead  of  connect-  , 

ing  the  incatidwclng  electric-lamp  circuits 

across  the  terminals  of  different  numbers  of 
|  nrelnmps,  ns  shown  in  Fig.  l,sudi  circuits 
may  bo  ronnected  across  terminals  of  single 
1  himpsora  definite  and  equal  .numberof  lamps.  , 
In  Fi".  2  each  incandescing  clcctrie-himp 
ireuit  5  0  is  connected  with  the  arc-light  cir¬ 
cuit  across  tlic  terminals  of  one  lamp.  The 

i^t^aspss:' 

'“V.1.1  ki~ 

E*3S3.'SrtSSSw~ri»>~r* 


(Bo  Model.) 


T.  A.  EDISON. 

1N0ANDES0IKG  ELEOTBIC  LAMP. 


No.  401,646. 


Patented  Apr.  16,  1889. 


United  States  Patent  Office. 


INCANDESCING  ELECTRIC  LAMP. 


l*i  Park,  in  the 


SPECIFICATION  forming  part  of  Letter*  PiUnt  No.  401,640,  dated  April  16, 1889. 

Aftliaaia  £W  Asf^t  7, 1882.  BoidSe.  68,817.  OboaMJ 

or  other  source  applied  externally  to  the  tube. 
After  the  lamp  is  sealed  this  tube  is  heated 
at  Its  junction  with  the  globe  an<l  bent  down 
against  the  neck  of  the  lamp,  it  being  in-  55 
j  eluded  in  and  covered  partly  or  wholly  by  the 
molded  base,  which  is  afterward  formed  on 
ic  lower  end  of  the  lamp. 

In  my  patent.  No.  24S,t28,  is  described  a 
process  of  removing  the  occluded  gases  be-  60 
fore  the  lamp  is  commercially  used,  which  is 
the  same  that  goes  on  during  the  use  of  the 
lamp  constructed  according  to  my  present  in¬ 
vention.  After  scaling  oft  the  lamp  at  x  In 
said  patent  n  complete  lnmp  was  obtained  65 
I  provided  with  the  gas-absorbing  material, 
which  lamp  might  have  lieen  commercially 
1  sold  and  used  in  that  form;  bnt  the  bulb  B 
of  the  lnmp  wits  cumbersome,  liable  from  its 
position  to  be  easily  broken, and  tobo  heated  jo 
i  by  direct  radiation  from  the  light,  and  it  de- 
1  traded  from  the  symmetrical  npiicarancc  of 

'''During  or  before  tbo  process  of  exhaustion 
I  I  mav,  if  desired,  place  within  the  globe  a  75 
compound  of  chlorine  or  bromine  with  any 
1  element  which  when  heated  gives  off  a  cl  lo- 
rinc  or  bromine  gas,  which  will  umtewitli  the 
hydrogen  given  off  by  the  carbon  filnmentto 

form  bvdroehlorincorhydrobroimncacid  gas,  80 
or  the  chlorine  or  bromine  gas  may  bo  Intro¬ 
duced  directly  Into  the  ‘h« 

result.  The  exhaustion  of  the  lamp  is  then 
|  proceeded  with  until  the  highest  poss.blede- 
me  of  vacuum  is  attained,  when  the  lamp  85 
1  issenled  off.  Cliareoal  having  the  power  of 
absorbing  large  quantities  of 
acid  or  bydrobfomic-nctd  p>  "ithout  matc- 
riallv  impairing  its  absorbent  capacity 


To  nil  whom  it  may  concern: 

•'  i  I,  Thomas  A.  Kdisos,  of 
county  of  Middlesex  nnd 
Mai*1  in  M'v  jersey,  have  invented  n  new 
S  nnil  useful  improvement  in  Incandescing 
Klis'l  rie  Ijimjis,  (Case-  JWI;)  and  I  ilo  hereby 
declare  that  the  following  Is  a  full  and  exact 
description  of  the  same,  reference  being  liml 
to  tile  accompanying  drawings,  nnil  to  the  lot¬ 
to  lep.  of  reference  marked  thereon. 

1  havcdiscnvcnsl  that  in  theuscof  my  incan¬ 
descent  electric  lamp  the  stability  of  the  vac¬ 
uum  is  injured  to  some  extent  bv  the  csca]>e 
of  occluded  gasiis  from  the  metal  conductors 
15  within  the  exhausted  glass  chamber,  which 
gases  cannot  practically  la'  entirely  driven 
off  when  the  vacuum  is  being  produced,  since 
Mndi  conductors  arc  not  raised  to  n  high  de¬ 
gree  of  heat  ns  the  carlwtt  filament  is  at  that 
so  time.  These  occluded  gases  nre  not  given 
,:IT  rapidly,  but  they  escape  slowly  during 
tlie  use  Ilf  the  lnmp,  gradually  reducing  the 
degri'i-  of  exlinttstion  of  the  lamp.  lor  this 
reason  nomennsforthcnlisorptioiiofthcgnscs, 

25  applied  oiilv  during  the  course  of  manufac¬ 
turing  the  lump  or  liefore  it  is  put  into  com¬ 
mercial  use,  call  lie  relied  niton  toovereome 
e.iinpletelv  this  difficulty;  but  the  Intuit  as 
eoiiimereinllvsolil  nmlUM.il  must  be  provided 
jo  with  means  ‘ever  present  for  preventing  the 
exuding  gases  from  affecting  the  condition  of 
the  vacuum.  I  accomplish  thisobjeetby  per- 
main  ntlv  providing  the  lamp  with  a  material 
which  will  absorb  completely  the  occluded 
35  gases  as  thev  are  given  off.  For  this  purpose 
I  use  a  piece  of  charcoal,  preferably  a  dense 
cocuuuut  chnreoai,  which  is  raised  to  a  high 
degree  of  heat  during  the  latter  part  of  the 
processor  exhausting  the  lnmp,  so  as  to  ilrtve 
Ao  off  its  own  gases.  This  charcoal  must  be 
reiiinveil  as  far  as  possible  front  the  light,  in 
onler  tlmt  it  may  not  lie  heated  thereby  in  | 
the  use  of  the  lump,  which  heating  would 
decrease  its  capacity  for  absorption  of  gases. 
45  To  do  this  I  inclose  the  charcoal  in  a  glass 
tube  having  a  closed  outcrend,  and  connected 
at  its  inner  end  to  lltc  cltnntberof  the  httnp, 
nt  the  lower  end  of  such  chum  bey.  Hits  tune 
may  be  alloweil  to  project  directly  out  mm 
50  the  lnmp  when  first  attached  for  convenience 
in  heating  the  cliareoal  by  heat  from  a  lamp 


I  rinllv  i  in  retiring  its  absorbent  capacity  for 
other  gases,  the  modicum  of  such  gasra  which  90 

iSBSSSfS 
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Mmptctc  lamp  embodying  my  present  .men- 
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SPECIFICATION  fanning  part  of  Lctton  Patent  No.  400,507 ,  dat*d  July  0,  II 


i:..  it  known  that  I,  Thomas  A.  Etnsos, of ! 
Jlcnlo  Park,  in  tin-  nullity  of  Middlesex  anil 
Slat.-  of  N.-iv  Jersey,  have  invented  n  now  ami 
ii'<  fnl  Iinpnivein.nl  in  Tid.-plmm-s,  (l’nse  No. 
,.f  uliioli  tin*  following  is  a  sjieeilli-n- 


li,.|,l  In-tween  iiiotnl  surfaces,  one  of  which  is 
•oinminl  with  the  diaphragm  of  the  i  list  ru¬ 
in. nt  ami  acts  H|nin  tlio  carlmn  to  vary  the 

n  ostan.  o  of  . . . trail  in  unison  with  the 

sound-waves.  The  t.l.jis-t  I  have  in  view  is 
to  or.-lu....  for  this  purl  .use  a  form  of  cartmii 
w hi. 'It  will  I"- free  from  the objections incident 

totln-ii-o.of  th.-oarlionherctoforceuiploycil.in 

that  it  will  ii.it  lilnokeii  the  metal  surfaces  in 
eoiHa.  t  w  ith  it,  anil  will  not  liy  use  become 
fiiiclv  iMiwtlvn^l  ami  Habit*  to  pack.  1  he  re* 
Milt  i-  a  inure  Humble  instrument  ami  one 
which  maintains  its  ndj ust mont.bet ter nml  is 
capable  of  being  used  ia  any  position. 

Mv  impniveil  carbon  is  iimilu  by  the  car- 
lioiii/ati.in  of  anthraeite  nr  hard  cnnnel  coal 
I iy  -.iil.j.-cting  it  to  a  high  heat  m  a  manner 
similar  to  the  carbonization  of  | 

It  is  then  imw.lerisl  into  granules  which  will 
pass  thn.Hgh  a  twenty  or  thirty  mesh  screen, 
'mil  is  reaily  for  use  ns  the  electrode  of  a  tele- 

’  ''in  ’tin-  lussimpanyitiff  drawings  the  figure 
r.-pr.--nt>  parts  of  a  well-know  n  form  of  tele¬ 


phone  with  an  electrode  of  my  peculiar  car-  ; 

’“a  is  the  diaphragm,  and  >'■  a  part  of  the 
cast-.  C  is  the  electrode  of  rarlion-grnniiles, 
produced,  as  before  explained,  from  lianl  coal, 
anil  held  in  a  metal  cup  1),  carried  liy  an  ad¬ 
justing-screw  E.  A  metal  plate  1- ,  earned  by 
the  diaphntgtn,  presses  on  the  carbon  in  the 
run.  The  circuit -connections  1  2  arc  such 
that  the  current  passes  through  the  carbon 
electrode. 

What  I  claim  is—  . 

1  An  electrode  for  telephones  composed  ol 
a  lmdv  of  granules  of  carbonized  lianl  coal, 

“ST' X combination,  with  a 
diaphragm,  of  at.  electrode  composed  o .a 
body  of  granules  of  carbonized  hard  coal  in¬ 
cluded  in  the  circuit  and  acted  upon  by  the 
diaphragm  to vary  the  resistance  of  thecir- 

CU3.’  in 1»  tefeiihone”  ho  combination,  with  a 
diaphragm,  of  an  elcctrodo  composed  of  a 
bo.lv  of  granules  of  cnrlKtnizcd  CMb  and 

metal  surfaces  between  which  such  body  ol 
carhoti- granules  is  held,  one  of  such  metal 
•  surfaces  being  controlled  by  the  diaphragm, 
.  substantially  as  set  forth.  ■  nsSMl(llts 

I  This  specification  signed  and  "  itncsseuun. 

,  estli  ilny  or  January,  ISSk  g  ^  EDIS0Sr. 

Witnesses: 

,  A.W.  Kidm-e, 

1  E.  C.  Rowland, 
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SPECIFICATION  forming  part  of  Letter*  Patent  No.  400,568,  dated  July  9,  II 
Affliatica  £W  Oeubrt  H,  1888.  BnUl  K«.  288,363.  '5#  nod»L> 


■//  whom  it  tmtif  ronrrrn: 

•  it  known  that  I.tiloM.vsA.KnisoS.nciti- 
,f  tli.-  ITiit.il  States.  residing  at  I.U'wellyii 
.•  in  ihcoumlv  nf  Essex  and  State  of  New 
•V.  haw  inv.'iiteil  a  certain  new  null  nsc- 
ni'prnv.-liiolit  in  Phonographs,  (f'nso  No. 
‘  ...  . . .  "  spccillcation. 


surface.  An  nrtn  It  is  pivoted  to  one  of  the 
two  halves,  such  nnn  being  curved  at Cjsoas 
to  pass  ttniler  the  tearing*  of  tlio  phonogram- 
cylinder,  nntl  having  a  notch,/  at "*  '®'"*  . 

1  adapted  to  engage  with  a  pm  r  on  the  other  s 
i„,i,‘  r  „,,pii  The  lilioiiogmm-bmnk  is 


i  invention  tvlates  to  iiexiuie  |hohuw«»>- 
k.  «  hirli  .•■insist,  preferably,,./  a  hacking 
,.M.r  „r  similar  flexible  material,  covered 
ll.-Nilil.-  material  adapted  to  lie  indented 
recording-pointy  of  the  1>1»0 


yobji-el  i- 


Miint  ot  me  pinning™ 

I  rouble  such  flexible  p..~ 
to  In.,  nsisl  with  the  ordinary 
in-  iilmtiogn, in-cylinder  of  the  phono- 
,  an.l  to  In-  readily  placed  in  position 
Old  reinovisl  from  stieli  plmnngmni-cyl- 


atiin-  of  mv  invention  consists 
neat  of  a  false  shell  made  in 
g.-d  together,  and  which  when 
"hollow  sleeve  having  a  taper- 


haK  of  the  sin  If 


ngago  with  a  pm  r  on  mi  “5 ““  = 
shell.  The  phonogram-blank  is 
'  a  sheet  of  paper  or  like  flexible 
A«i.nni  for  ft  short  space 


composed  of  a  sheet  of  paper  or  UK\*  ; 
material  /,  covered,  except  for  a  short  space 
at  its  ends,  with  flexible  indenting  n, atonal 
I  «.  The  Imre  ends  of  the  paper  preferably  < 
have  small  perforations/..  The  hingedshcl 
iw.ii> <*  opcntMl,  ils  illustrated  in  Hg.  **» 
flexible  il.eet  is  placed  upon 
!  is  secured  by  pasting  the  pins  b  at  boll  edges 
into  the  boles  U  at  the  end*  of  tlie^ee- 
shell  is  thus  closed  around  the  ‘npermg  plio- 
nograin -cylinder  D  and  locked  by J means  or 
the  arm  11,  whereby  the  phonogram-blank  is 
I  rJed  in  position  for  recording  upon  tl.o  cyl¬ 
inder  of  tile  phonograph,  and  is  securely  held 


inner  ot  me  pnunui 
in  such  position. 

. . wwrjs .  v^SasKS.Tsr.'Sii 


nmntl  if. 

M  with  means  for  locking  it 
tn«l  with  mean*  for  holding  the 
lank  upon  it. 
i»n  is  iUnsimted  in 


i  Mir»*  1  i*  ft  view*  in  elevation  of  the  pho- 
rtn»-«-vlii»dcr  with  the  false  shell  opened 
it  it  *  Vig.  •„»,  ft  view*  of  ft  flexible 
m-bhuikTsnch  ns  I  prefer  to  use  in  c 
tii m  with  this  invention;  tig.  3* «» 
n*  «,f  the  phonogram  -cylinder  "ith  the 
..si  false  shell  nnd  phonogram-blank :«}J0« 
Hid  l’i-  I  an  end  view  or  the  false  shell 

n.sl  with  the  plionogniiii-blniik  upon  it. 
he  false  shell  is  made  of  metal  «wd  con- 
-i  iif  two  ««»ini  -  cylindrical  halves  A  A, 
g.sl  together  at  n!  Km*  of  these 

.a  tapering  inner  surface  and  a  cjlindn«d 

ier  surface:  The  meeting  edges  of  t he  two 
Ivi-s  are  Iwth  provided  with  alternate  pr£ 
ting  pins  b  and  npertorcs  c,  »»“>  °  ® 

5k2ssftsrs.siasss.4a 


i  .-.SSHKSsfcS 
““•ySElcyssS; 

S5,  raS«V”  “  v"" 

15tl.  .lay  of  Octolicr,  1^^  ^  Ems0}f. 


"  ‘‘"vkxi’am  PELZKB, 


(Ho  Model.) 


T.  A.  EDISON. 

PHONOQBAM  BLAKE. 

No.  406,569.-  Patented  July  9,  1889. 
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PHONOGRAM-BLANK. 


SPECIFICATION  forming  port  of  Letter*  Patent  No.  400,500,  dated  July  9,  II 
AfjhcOM  Eel  Iism.7  19, 1589.  8,rJJ  Sa.  296.878.  iXaweMJ 


it  uni’/  rrmrrrn: 
ll,:,t  I, Til,, mas  A.  KblsoS.aciti- 
t,-l  Slat,-.  rvsidingat  Llewellyn 
,un(  v  «<f  Kssev  ami  Slat,?  „f  New 
nveubsl  a  certain  lie"  ami  use- 

,.„l  Phonogram  I'danks,  (Cone 

hull  Hie  fell, nving  is  it  spoeili- 


the  threnil  or  other  material  A  iswonn 
suitalile  core,  ami  is  then  covered  in  a 
or  hv  dipping  or  otherwise,  with  the  in 
•  >  .1* _ _  to.  f.  or  DlHSl 


|, plication  r.hsl  January  If.  1SS5, 
gt»-.,s77.  is  set  forth  a  method  or 
iindrieal  phonogram  -  blanks  l>y  , 
iread,  cord. or  like  lilifnnii  material  j 

ndrieal  tmdy  and  coverin  " . . 

inml-P'eonling  material. 

,  nt  invention  rclati-s  to  the  phonic  I 
k-  produced  by  thismellnsl,  my  ole  ! 
I,,  tirovidea ey limlrieal blank  which  ! 

•oust ruction  and  shall  have  ; 
tier  surface  without  the  in-  j 

. I...l........r  llieevlinder.  ’ 


•  inner  suriaee  wiinoui  , 

. . .  tlielsireof  theeylinder.  | 

,  i«  illustrated  inthenreonipn- 
,  which  is  a  longitudinal  sec- 
lognini-blauk  onrimdying  said 


close  winding  of  cord,  thread,  li 
her  liliforni  material  which  can 
III  which  will  produce  an  even  si 


:  or  bv  dipping  or  otherwise,  wun  me  n 
It.  ttie  same  lieing  in  n  softened  or  plnsl 
dition.  Such  material  beingnllowedtol 
the  core  is  re  inn  veil,  leaving  the  blank,  i 
tratisl  in  the  drawing,  with  its  inner  i 
,  composed  of  an  even  wimlingof  coni, 

!  or  like  filiform  material,  which  can  ron 
placed  upon  the  cylinder  of  the  plion 
mill  does  not  require  any  further  tre 
or  preparation. 

L  !\  cylindrical  phonogram-blank 
a  wound*  inner  surface  of  liliforni  n: 
i  such  as  thread,  and  an  outer  surface  ol 
■  recording  material,  substantially  ns  s, 
A  evliinlrienl  phonogram-blank 
in  combination,  a  eylindrieally-woni 
of  filiform  material,  such  as  thread, 
i  outer  covering  of  the  sonn,  -reeordu 
!  rial,  substantially  as  set  forth. 

:i.  A  cylindrical  phonogram-blank 
a  wound’ internal  lining  of  liliforni  i 

™sciis.s£!y.to«i-u.« 

tmh  d-iy  of  January,  lSSf._vKi3 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  IXEWKIXYX  PARK,  NEW  JERSEY. 


SPECIFICATION  forming  part  of  Letter*  Patent  No.  406,570,  dated  July  0, 1 


U  U'huUk  tt  UHttJ  rnnrrrn:  | 

•  it  known  that  l,  Thomas  A  kMSOS,  ft  j  of) 
.n  of  the  TniN*!  Slabs*,  residing  ftt  I  Jo"'- 1  fn 
i  park,  in  tin*  nullity  of  Ev-cx  and  State  cy 
. -a  J«*rm*v«  have  in  venial  a  certain  new  tli 
n-.-ful  improvement  in  I*hnnogmph.*s  hi 
...  No.  Si’o.)  of  which  the  following  is  n 

hi!  I  have  in  view  i>  to  prevent  of 

llv  or  in  a  measure  the  effect  of  the  elec?-  w 
.-.it  ion  of  the  chips  which  are  produced  by  t 
line  “IT  the  surface  of  the  phonogram-  al 
ik>?  I  use  for  tny  blanks  a  lianl  compo-  ai 
Mtcli  as  a  hard  metallic  soap— and  U 
.  comiMoitioii,  as  well  as  all  ban!  wax  coin*  a 
itions  produces  in  turning  chijis  which  n 

i  hi'didegr* ion, and  which  tl 

i,  re  to  the  cylinder  and  to  the  cutting-  r 
f..  an  well  as*  to  the  |H»int  of  the  recorder,  li 
l  injure  the  surface  of  the  record  produced  t 
the  recorder,  the  recording  !»eing  l»cr-  v 
m.il  at  the  suin'  time  that  the  surface  is  f 
i, cl  „(T  ,i*  has  lieoii  made  clear  liy  nppll-  1 

i..n«  tor  patent  iilrendv  filed  by  me.  I have  1 

i.i.l  that  the  evil  effects  »f  the  clcctrificn- 
„  nf  the  eliips  will  !>e  .Intie  awuv  with  lit  a 
a. u re  hv  breaking  tip  »r  powdering  the 
a>  t ill-van-  prodm-od,  ami  this  I.neeom-  ] 
-h  l.v  iin.'vi>lin-'  the  turning-off  knife  with  i 
.1,,,,.;  |in.aks  nr  |mw.lers  the  chips 


!  which  is  placed  the  recorder.  The  tuming- 
oft  tool  1!  is  secured  rigidly  to  the  speclaclo- 
fnnnc  anil  projects  toward  the  center  of  the 

-  eve  it  anil  downwardly  toward  the  surface  of 

•  the  plionogmm  -  blank.  The  edge  h  of  the  45 
knife  liears  obliquely  upon  the  surface  of  tho 
I  blank  and  nets  ns  a  turning-tool  for  turning 
off  the  surface  of  the  blank,  producing  a  chip 
t  of  the  material  of  the  phonogram-blank,  ns 
.  will  lie  well  understood.  1  he  hrcaking-shoe  50 
V  is  a  plate  which  crosses  the  end  of  the  knito 
.  nlmvc  tlie  cutting-edge  h,  and  is  bontat  nght 

-  angles, extending  along  one  side  of  thckmfc, 

1  to  which  it  is  secured  by  means  of  a  slotand 

e  •  0 

1...  cuttitiL'-cdge  Ik  The  shoe  C,  being  di- 
.-  re-etlv  nlmvc  the  cutting-edge  and  projecting 
'  1  •  .1  f,)rms  a  shoulder,  agamst  which 

,i  the  chips  strike  as  they  rise  fre.n  thccutting-  60 


I'-Trniin'-'nf'mv  phonograph.  showing  j 
ling-knife  with  breaking-shoe  in  1«>- 


the  eliil*  strike  ns  they  rise  tro  11  inecuii...h  - 
edge,  ami,  the  nmtcrml  being  brittle,  the  ef- 

r,  T  s  t0  Kiwderor  break  theehips  into  small 

Articles  Which  will  dropoff  of  thesurfaceinto 
the  reeentaelc  provided  for  the  turnings. 

What  I  claim  ns  rov  invention  is-  65 

1  In  a  phonograph,'  the  turning-off  tool  pro- 
.*•  } "a.1  „  hrenki  1- shoo  or  shoulder  for 

IKWwleringorhreakingtheehips, substantially 

^  “la Tihonograph,  the  combination,  with  7‘ 

ihe  t,  ndn-oir  tool  of  a  breaking-shoe  ad- 
iilsHtdv'w'cnred  thereto  and  acting  to  powder 

ni  break  the  chips,  substantially  as  set  forth. 
•Ihiss^dficationsigneil  and  witncsscil  this 

THOMAS  A.  EDISON. 
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W.  l’KLZER, 

D.  II.  Driscoll. 
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r  l lit* 


,-prodiu 


•t  v« 


iclhci 


r  till: 


i»i»oiiM^r.iin*«»yiiM«i»*r.  wih'uiit  »*»»«*  »•••••» 

-  Jii„j  r, gi’itcnil  to  other  forms 

„f  d-vi,-.-  (.,  accomplish  tli.-  Mine  pnrp-we 
which  1  had  tri,-<l.  . 

My  present  invention  relates  particularly 
t.i  that  form  "f  device  referred  to  in  said  ai>* 
pliiMtinti.  wherein  „  lived  determining-point 
adapt.-d  t.i  strike  Ilia-  surface  of  tint  phono. 
"r-.iiii-ldaiik  as  tin-  stievtarle-f  rattle  is  lowered 
r.V  .i.i  _ _ until  a  look  is  oner- 


n  until  a  lock  is  ojK-r- 
liainl  t.i  lix  the  relation  of  the  parts 
ie  dotermiiiiiig,*>int 


.•leriiiiiiiiig,s>iui  o'- 

lie  Mirfaee  of  the  wax,  to  prevent 
it  fpuii  wearing  Mich  surface,  liy  an  inde¬ 
pendent  movement  of  tile  lucking  mcclmnisi-., 
ami  the  invention  consists  in  the  several 
o  novel  ileviees  anil  combinations  of  parts  here 
inafter  explained,  ami  |N>inte*l  1  “ 


ie  aeevnii  pan  ling  drawings  forming  a 


..  oil  the  figured 


Referring  to  all  the  figures  the  spectacle- 
frame  A,  which  carries  the  recorder  and  re¬ 
producer.  is  similar  in  const  rticlion  and  mode  55 
of  o|icmtinn  to  the  spectacle-frame  described 
in  mv  application  above  referred  to,  and  com¬ 
prises  two  arms  hut  one  of  which,  11,  is  shown 
in  the  drawings — one  arm  for  each  eye  of  the 
i  frame.  These  arms  project  forward  over  the  60 
1  guide- rest  f,  and  each  arm  is  provided  with 
--  er-foot  It, which  bears iijmiii  the  guide- 
d  sup|»rt*  the  speclncle-fmine,  ns  it 
mo  1  es  ill  a  definite  relation  to  the  phono¬ 
gram-blank  E.  . *“5 

The  pressor-foot  I)  is  an  L-shnped  pinto 
minted  upon  the  lower  end  of  nliar  i-, which 
I  losses  up  through  the  arm  II,  said  plate  be¬ 
ing  provided,  also,  with  a  pin  11  to  prevent 
its  turning  on  the  guide-rest.  A  spring  It  is  70 
connected  to  a  pin  at  the  upper  end  of  the 
liar  K  and  with  another  pm  upon  the  side  of 
i  the  arm  II,  and,  drawing  dowt-  rardly  upon 
the  bar  K,  lends  to  project  the  pre&sor-foot 
1  downwardly  to  the  lowermost  limit  of  it*  5! 
movement.  ...  . 

]  is  the  liell-erank  lever,  the  short  arm  of 
which  is  heavier  than  the  long  arm,  tho  long 
arm  of  which  hears  the  determining-point  J, 
the  contact  of  which  with  the  phonogram-  & 
blank  determines  the  jiositiun  of  the  spcctn- 
|  de-frame  and  connected  parts  with  relation 
locking,, ieee  work- 

i„g  iii  the  arm  IS.  which  is  operated  by  hand  8 
bv\uroi»»K  the  thumb-nut  I*  until  the  loch- 

ripper  x,  which  is  formed  with  a  depress  on 
i  'ripper  -  ,  ,  ljv  n  movement  of  the  ; 
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HI.IV  Ii.urfrn:  I  |iin  upon  tin'  side  of  tlio  arm  I!, nml, drawing 

dial  I.  Tll.iMAS  A.  Kppon,  n  downwardly  upon  the  liar  K, tends  to  project 

the  pressor-foot  downwardly  lo  the  lowermost  55 
limit  of  its  movement. 

I  is  the  forking-toll,  which  is  operated  by 
lmml  after  the  determining-point  lmscomoin 
cnntaet  with  the  phonogram-blank,  to  lock  the 
parts  in  the  determined  position.  60 
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Jersey,  have  invented  a  new 
nprovcniciit  in  Welierinetcrs: 
iv  il.rlrrv  (lint  the  following  is 
rt  ilvx'ripliun  nf  (lie  saint’,  ref 
mil  i„  tin-  nccntiipniiviiig  draw 


iiicaii*  fitr  niriwi ring  III,*  quantity'  of  elec- 
trii  itv  or  ebs-lrio  energy  us.ll  upon  n  dosed 
dti-trii'  circuit  in  any  Rivet,  time.  The  prill- 
dpi.,  iiivolvisl  is  the  same  ns  that  fully  set 
forth  ill  a  previous  applieation  for  n  latent 
l,v  ||„.  iiu,!e  for  a  wdicrmeter,  the  invvntioti 
in  this  ease  consisting  in  the  device*  ami 
rum! iiunti»us  more  partienlarly  hereinafter 
set  forth  amt  claimed. 

In  Ihe  draw  ings  Figure  1  is  a  view,  partly  in 
section  ami  partly  ill  (lerspeetive,  of  the  nil- 
pmvisl  w  .ds’rnieter  for  incaMiriiig  large  quail- 
titles.  Fig.  2  is  a  seelional  view  of  a  simple 
.  wch.rm.tcr  for  niensurina  small  amounts. 

A  is  an  cl«s'inMle|Mcitiugocll,  made  of  any 
sitilnhle  material,  hut  iiiusl  on  the  inside 
with  the  metal  <\ which  is  to  form  one  elec- 
tn.h-  thenstf.  At  oiie|Hiiut  the  metal  limna 
o  is  mriliuinal  over  the  top  of  the  cell  to  make 
eniims  tion  with  one  of  the  leading-wires  3, 
or  the  w  ire  may  1m.  taken  thmiiRh  the  outer 
ease  at  any  desired  jMiiiit,  or  the  two  may  Ik* 


o  form  the  other  electrode,  the 
e  sprina  Ixdna  so  adjusted  that  it 
i  1!  at  the  top  of  the  cell  when 


depends  a  counterbalanced  lever  F,  whose 
inner  end  is  fashioned  into  n  Y,  whose" ends 
II  ij'  liclietwecn  II  ami  O,  while  lietwcen  them 
takes  the  prolongation  r  nf  the  index  E,so 
that  the  rise  and  fall  of  It  shall  cause  y  or ,/ 
to  i-ontaet  with  II  or  (1,  as  the  case  may  he. 

I  is  n  reversin';  anil  counting  apparatus, 
consistingnf  the  magnets  m  n,  between  which 
plavs  Ihe  armature-lever  I,  whose  outer  end 
actuates  the  register  K  ami  whose  inner  end 
controls  the  revcrscr  0.  Tins  rcvcrecr  con¬ 
sists  of  two  springy  contacts  a  b,  secured  to 
hut  insulated  from  a  lose  having  a  comlnct- 
ing-tongne  r,  against  which  n  b  would  nor¬ 
mally  take  were  it  not  that  the  pin  if,  in 
armature-lever  I-  constantly  lifts  one  or  the 
other  from  contact  with  r.  .  .  _ 

<1  is  electrically  connected  to  C,  ami  e  to  li. 

•  a  mill  !>  arc  conneetcl  to  I*,  one  uiKm  cither 
side  of  the  resistance  It.  lly  this  constnie- 

,  lion  as  seen,  I  Is  connected  ria  S  to  It;  but  if 
!  "  over  I.  should  lie  moved,  so  that  if  con- 

taets  with  u  and  lifts  it  front  r,  4  wonld  bo 

'  """ohuhe  main  circuit  the  current  through 

•  which  is  to  lx*  measured.  From  it  two 

:,  eirenits  lead,  one  for  actuating  the 

reversing  and  registering  apparatus,  (reprcj 

,  sent, si  bv  the  lirokcn-lmc  circuits  1  0  i  f,} 
'  1.  other  for  causing  electro  -  deposition. 

tl  certain  definite  fraction  of  the  current  Sucl 
:  : 
„,.i'„sHt  which  closes  the  circuit  1,  pH  <» 

,n  ajtauist  It »  »«-»  ‘lnic|  ^  tIie  intter  in  it 

1*-  '■  eaiLsing  _ .  ,  n.,-ister  K  and  th 

'{  reverser^O^ixi^that^now"  the  webermetcreij 

i-  <:»i‘  become;  f ■«  '*  ^Ts.^Vhen  15  lx 


(Ho  Model.) 
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..•lit  in  .Methods  of  Testing 
irlmti  Filaments,  (t’nso  No. 

•  following  is  it  specification, 
avr  in  view-  is  in  produce  a 
ml  moans  f„r  readily  nsccr- 
ii'terand  resistant-oof  the  In¬ 
in  lilniiicut  intended  for  use 
ij.  Iicf.itv  llio  same  is  used  in 
ijM-rf«*ctnrs|Hitt<*d  filaments, 
taving  ltuifonn  resistance 
leiiglli.will  not  lie  employed, 
if  making  tip  im|ierfeetlami>s 
id  tin-  resistance  of  the  liln- 
lerniined.  In  my  l’ntcnt  No. 
Ih-<I  a  methiHl  of  testing  car- 
a  teiii(«irary  vaetium  lieforc 
:ly  placeil  in  inelnsing-globes; 
n't  invention  the  necessity  of 
for  testing  the  carlion  lila- 


iey  are  not  of  the  desired  total 
for  ascertaining  the  character 
.  at  llie  same  time  that  tl.e  re- 
gisl  and  determined. 


i  filament  in  a  hydrocarbon  oil, 
arlMiii,  or  other  liquid  w  hose  pis 
•snide  when  the  lilntnent  is  nt  a 
mil  lin  n  passing  an  electric  cur¬ 
io-  filament  mnl  raising  it  to  a 
Tile  elmraeterof  the  lilntnent 
nee  (if  desired)  can  lie  promptly 
The  lihiment  is  protected  from 
the  nir,  while  it  is  not  allowed 
icnitiire  suflieienl  to  dceom|iosc 
t  extent  the  pis  of  tho  liquid  in 
incised,  mid  hence  there  is  no 


ter  ascertaining  the  character  and  resistance 
of  the  filament,  it  is  desired  to  change  its  re¬ 
sistance,  rendering  itof  lower  resistance,  it  is 
removed  from  the  liquid  and  soaked  in  sugar 
or  other  cnriioniznble  material  not  soluble  in  55 
the  liquid  in  which  tho  filament  is  immersed 
fortesting.  Thesoaked filnmontisthonagain 
immersed  in  the  inert  liquid  and  is  brought 
up  to  n  red  heat  by  the  current  The  sugar 
or  other  material  is  by  this  method  dccom-  60 
posed  and  carbonized  within  tho  pores  of  tho 
carbon  filnment.  At  the  same  time  it  is  seen 
that  the  carbonization  is  nn  even  one.  This 
process  may  be  repeated  until  the  resistance 
of  the  filament  is  reduced  to  thedcsired point  65 

Instead  of  coating  tho  filament  with  a  car- 
boniznblo  material  and  then  immersing  it  in 
an  inert  liquid,  thecarboniznblo  material  may¬ 
be  dissolved  inorenrried  by  the  liquid  and  the 
coating  nnd  carbonization  take  place  ut  tho  7c 
same  time.  However,  I  prefer  the  method 
before  described. 

In  tlieaccompmivingdrawingis  represented 
n  vessel  containing  thoinortliquid, having  tho 

carbon  filament  imtnetscd  therein.  7; 

A  is  the  vessel,  having  n-snitnblo  month  to 
receive  the  glass  tube  1!,  in  which  tho  icad- 
ing-in  wires  1  2  nre  scaled,  such  wires  carry¬ 
ing  the  carbon  filament  C.  . 

1)  is  the  liquid  in  which  the  filament  is  im-  & 
inerscd. 

What  I  claim  is—  ... 

1.  The  method  of  ascertaining  the  character 
of  the  carbon  filnment  intended  for  use  in  an 
incandescing  electric  lamp,  consisting  in  un-  S; 
incising  tho  filament  in  a  non-oxygenated  liq¬ 
uid  inert  under  the  conditions  described  and 
then  raising  the  filnment  tou  red  heat  bj  imiss- 
ing  nu  electric  current  therethrough, substan- 

t|a»!Viie^ictliod  of  changing  the  resistance 
of  n  carbon  filnment,  consisting  in  coating  it 
witli  a  cnrboniznble  material, then  immersing 
H  in  a  liquid,  nnd  then  raising  it  ton  red  heat 
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To  all  whom  it  may  concern: 

Ho  it  known  tlmt  1,  Thomas  A.  Edison-,  of 
Llewellyn  Park,  in  the  enmity  of  Essex  ami 
State  of  New  Jersey,  have  invented  n  certain 
5  new  ami  useful  Improvement  in  the  Mann- 
faeture  of  Carlton  Filaments,  (fas,*  So.  BPS,) 
of  which  the  following  is  a  s|ieeitieation. 

The  otijis-t  of  uty  invention  is  to  prixluce 
earls. n  lilamentsof  unu«u:rily  high  resistance 
io  for  the  ineauilesi-eut  conductors  of  electric 

1  “mV  invention  consists,  mainly,  in  making 
earls. n  liLum-nts  hv  forming!  lilamentsof  clay 
or  other  plastic  sulislntiec  which  can  lie  baked 
IS  haul,  baking  the  saine, covering  the  same  with 
3  carls oi. aud  then  eating  away  the  baked  plas¬ 
tic  material  bv  hydrofluoric  acid  or  other  suit- 
able  -..Ivctit. leaving  a  tilamcntary  shell  of 
carbon  w.Undnptcd  for  nseasthc  liiglt -resist- 
ja  mice  incandescent  conductor  of  an  electric 

In  carrying  my  invention  into  effect  1  take 
a  ipiantit’v  of  ordinary  clay  or  similar  plastic 
refraotorv  sulistance— sttcii  as  an  oxide  made 
rt  into  a  plastic  mass  bv  mixing  it  w  ith. A  liquid— 

'  and  form  tihiincnts'tliercfrom.  preferably  by 
forcing  the  snlistanee  by  pressure  through 
stiitaldecvliiidrienl  dies  and  then  Itciidingtlio 
plastic  filaments  thus  formeil  into  the  desired 
30  shais*;  or.  instead  of  this,  the  plastic  sub¬ 
stance  m. IV  In-  rolled  into  sheets  aud  the  fila¬ 
ment-  ent  er  stamped  therefrom  in  the  shape 
rvsfnired.  Such  filaments  are  then  slowly 
liak.-d  in  a  suitable  ns-eptacle  until  they  have 

w  ill  shrink,  and  are  Then  put  in  a  chamber  or 
carlM.ni/iiio-mold  containing  l>owdcrcd  an- 
thraeile  coal  and  heated  to  a  white  heat, 
wherel.v  hard  |».rccluin-liko  lilaments  an 
40  fortmsl*  Tliesr*  lilaments  are  then  placed  in 
aiioilo-r  tiilH-.ehambet.or  mold  and  heatisl  to 
awhile  heat  in  the  presence  of  a  volatile  coin- 
I  round  containing  carlsm,  or  while  a  decom¬ 
posable  -as  or  vajMir  containing  carlmn  is 
45  passed  through  the  chamber,  hatch  filament 
Utils  receives  a  Irani  even  coating  of  carlmn 


ui>on  its  entire  surface.  After  this  the  fila¬ 
ments  nrc  immersed  in  ortreated  with  hydro¬ 
fluoric  acid  or  other  acid  or  solvent  which  will 
eat  away  the  clay  or  other  material  from  30 
within  the  carbon.  The  carbon  itself,  how¬ 
ever,  not  being  a  fleeted  by  the  solvent,  a  fila¬ 
mentary  shell  of  carbon  is  left,  which  is  well 
adapted  to  be  used  as  the  conductor  of  an  in¬ 
candescent  electric  lamp,  its  especial  advan-  55 
tape  being  its  very  high  resistance,  which  en¬ 
ables  the  attainment  of  unusual  economy  in 
the  amount  of  metal  required  for  conductors 
to  cotivcv  current  to  the  lamps, 
s.  A  modified  method  of  coating  the  porcelain  60 
filament  with  earlwit  consists  in  first  rubbing 
[  the  filament  with  plumbago,  so  that  it  has  a 
complete  conducting-surface,  and  then  pnss- 
1  ing  nil  electric  current  through  such  surface, 
so  as  to  heat  it  to  incandescence  while  it  is  65 
surrounded  by  a  decomposable  liquid,  vapor, 
or  mis  contttinini?  carbon,  lho  deposit  of 
Irani  carbon  is  thus  formed  on  tho  filament, 
which  is  then  eaten  away  by  the  netd,  as  al¬ 
ready  described.  1° 

1  The  method  of  making  carbon  filaments 
for  "electric  lamps,  consisting  in  forming  fila¬ 
ments  from  n  plastic  refractory-  material, bak¬ 
ing  said  filaments,  coating  said  filaments  with  75 
carlK>n,nnd  then  removing  the  refnictory- ma¬ 
terial  by  a  solvent,  substantially  as  set  torth- 

-.  The  method  of  making  carbon  filaments 
r„r  electric  Ininns,  consisting  in  forming  fila- 
meats  from  a  plastic  refractory  matcriahbak-  So 

|  !!!"^nVpa^^|eom^£ 

1  fractoiy  material  l.y  a  solvent,  substantially  ^  . 
‘“•nil  /specific ation  igmsl  and  witnessed  this 
.»,;th  day  of  Novcmlrer,  lSsG. 

T1I0S.  A.  EDISON. 

Witnesses: 

WM.  l’ELZEn, 

E.  C.  Rowland- 


T.  A.  EDISON. 

PHOHOQRAH  BLAHS. 


Patented  Nov.  12, 1889 


T.  A.  EDISON. 
PHONOOBAPH. 

Patented 
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QUADRUPLEX  TELEGRAPH. 


SPECIFICATION  forming  part  of  Letter.  Patent  No.  420,664,  dated  February  4, 18 


it  iii'ii/  concern:  _  tact-points  nre  scenredto  nn  insulating-ldock 

;  tlmt  i,  Thomas  A.  KlHSON,  of  n|n  tlic  extreme  end  of  each  single  trans- 
II  the  county  of  Middlesex  and  mitting-lcrcr  C  and  D.  The  present,  how- 
Jor-ey,  have  invented  nn  Im-  over,  it  will  lie  seen,  is  n  quadruplex  instru*  $5 
i  tjtmdruplex  Telegraphs,  of  inent,  and  has  no  key  to  reverse  the  polarity, 
ow  ing  is  a  sjieeification.  and  the  circuits  are  also  arranged  differently 

nf  this  invention  is  to  transmit  to  thnt  extent 

pur  independent  messages  over  All  the  receiving-instruments  nro  wound 
at  the  same  time  without  inter-  with  double  coils,  nml  arc  placed  in  the  main-  6o 
•noli  other,  two  in  one  direction  line  and  artificial  circuit  Tho  recctving-in- 
e  opposite  direction.  slrumcnt  E  is  of  the  ordinary  character,  and  ' 


ention  relates  to  the  combination,  is  adjusted  to  respond  only  to  currents,  say,  of 
initting-kevs  that  applv  more  or  one  hundred  or  one  hundred  and  fifty,  but 
V  power,  of  three  differential  re-  not  to  fifty.  Tho  relay  F  responds  to  n 


battery  power,  of'  three  differential  re-  not  to  fifty.  Tho  relay  F  responds  to  n  65 
ing-magiicts  and  theirarmatures  and  two  strength  of  fifty,  wliilo  the  relay  G  only  re- 
iders.  and  circuit-connections,  ns  herein-  sponds  to  n  strength  of  ono  hundred  and 

div  a  force’ (da*  strength,  Svl'o^one'lfun-  'fhosignnlsarenindoasfollows:  Thospring 

l  or  of  one  hundreil  and  'fifty,  and  tho  of  relay  E  nllows  tho  nrmnture  to  move  by  a  70 
r  sounder  is  oiK-ratcd  when  the  current  is  force  of  one  hundreil,  or  nearly  so;  hence  tho 

no  of  twodifferent  strengths— snv  fifty  or  closing-signal  on  the  sounder  K  is  mado with 

hundred— but  not  by  a  current  repre-  a  current  strength  of  either  one  hundred  or 
C<1  bv  one  hundreil  and  -fifty.  one  hundred  and  fifty.  The  local  circuit  of 

igure  1  is  a  diagram  of  the  circuit-conuec-  K  remnins  open  cither  by  no  current  or fifty.  75 
kovs,  and  receiving-instruments.  Figs.  The  closing-signal  on  the 
and'  I  show  modifications  of  tho  receiv-  with  a  current  strength  of  fifty  or  ono  hun- 
iiistruineiit.s.  Fig.  5  shows  the  device  for  dred,  and  the  openmg-signal  by  a  current 
Hating  the  charging  and  discharging  of  strength  either  ot  one  ^ 

iin«.  i*j.*  «;  is  a  tlift^nun  liko  nothinij.  W  hen  both  keys  Anna  I>  are  open,  »o 
.'l.  tint  with  the  k,w  A  cioscil.  *  Fig.  7  is  there  is  no  battery  on  the  line,  bot  the  bno 
imil  ir  din-ram  with  the  kev  I!  closed.  Ls  complete  through  5,  C,  25,  and  H.  II  hen 
"  is  a  sindlardiagra.ii-with  botl,  keys  A  key  A*!*  closed,  „tho  «.n».t  ‘ ! 

recciviii-Miistninients  one  hundreil  plus  fifty  equals  one  hundred 

«« ft  s3:5=a,;rs  ft 

'  he  action  and  manipulation  of  the  trni.s-  maxns  on  K  Thcpowcrof  onohun- 

^mit^reAalid^^rirmya^hm.  ^^^ndtlt^^dsTSo 

9.^  Uli^Mnshuctioif^tehtlj’dllffcw lathis  ^  UtiSU' ’’ 
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tjf  forming  part  of  LotUrt  Patent  No.  422,073,  dated  February  25, 1800. 

^*,3:3,053. 

Ml,..  sounder  cl«*»  the  induction-transmitter 


,„,  t-mpUivin'll  transmitters  doing  **■.  ^  f  tn  uei'cire  ,... 

;;:;;:1SSKkB;“S  „ . «*»*—»«•. 

S&rroS  'STsss^s^sB,- 
ss^tr :  ~.s «» -sssafeawssss . 
ET^ys^itt  a^^ss?a2«K* 

,o  induction  nHMiutim-  0f  the  .Uaylira  J*  ,  wls0  held,  which 

:S“nnv.“i“ 

,cli;,,,\r.mMniltorcirouU^n^  ^  un,l  cm;  ^  Jciver  witli  » 

,.l  iui  plectra-maStM* 111 11 magneto-electric  „nl,U, o  instrument  ! 

,  ,.  local  battery  nml  tm.  '  *  •  ht  onitsdml  nrn=»'' 

in-uit  controller,  with  point*  connected  dircetl) '  ^  0r  more  sets 

uunlcti-cr.  ami  by  openms  »>  £  |  b  T1f0  linc  is  provided  "  ‘d  ^  u  may  aiso 

battcrv  ami  magnet,  «">  jj^.  I  battery  is  used .« 2{OIg0  keys  tiro  shunto^ 


[Ho  Model.) 


No.  422,074. 


T.  A.  EDISON. 

telegraphy. 

Patented  Feb.  25,  1890. 
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T1IOMAS  A.  EDISON,  OK  MENLO  PARK,  NEW  JERSEY. 


SPECIFICATION  forming  part  of  Letter.  Patent  No.  422,074,  dated  February  25,  II 


To  III l  whom  it  may  concern:  < 

1;,.  it  known  that  1,  Thomas' A.  Edison,  of  • 
Menlo  1’iirk,  in  tlio  county  of  Middlesex  and  I 
State  of  New  Jersey,  have  invented  a  new  and  i 
useful  Improvement  in  Telegraphs,  (Case  No.  i 
nr, 6.)  „f  which  the  following  is  a  specification. 

The  object  I  have  in  view  is  to  produce  a  i 
repeater  or  relay  for  the  induction  telegraphs 
empioving  transmitters  and  receivers  of  in- 
,  duetio'n  impulses,  ami  hereinafter  referred  to 
as  “  induction"  apparatus,  which  apparatus 
is  dcscrilied  in  applications  for  patents  nl- 
■  caily  tlltsl  by  me — Serial  Nos.  ICI,S50, 101,857, 
patented  December  •-*!•,  1SS5,  and  numbered 
:  333, 2S9  and  333,291  I, and  193, S95.  This  I  accom¬ 
plish  by  constructing  a  diaphragm  sounder 

or  phonetic  receiver  (the  receiving-instrument 

of  my  induction  telegraph)  to  operate  an  in¬ 
duction-transmitter  circuit.  This  apparatus 
o  mav  Ik-  used  to  relay  or  repeat  from  one  cir¬ 
cuit  to  another,  or  it  may  be  employed  to  act 
dircctlv  upon  the  same  circuit,  the  effect  in 
either  ease  being  to  introduce  additional  bat- 
tery-power  and  increase  the  volume  of  the 
5  induction  signals. 

In  the  accompanying  drawings,  forming  a 
part  hereof,  Figure  1  is  a  view,  principally  in 
diagram,  showing  the  relay  or  repeater  in  con¬ 
nection  with  two  circuits;  Fig. 2,  a  detail  view, 
jiartly  in  section,  of  repeater  or  relay  dia¬ 
phragm  and  circuit  niakingand  breaking  do- 
viccsopemtcd  thereby;  Fig.  3,  it  view,  princi¬ 
pally  in  diagram,  showing  relay  or  repeater 
acting  on  one  line;  and  Fig.  4, a  view  showing 
;5  the  preferred  form  of  induction  transmitter 
and  receiver.  . 

The  induction  repeater  or  relay  is  composed 
of  a  diaphragm  A,  of  nuy  suitable  form  or  I 
phonetic  receiver,  which  diaphragm  is  itself 
to  vibrated  bv  induction  signals,  and  the  move¬ 
ment  of  which  Is  utilized  to  open  and  close  an 
induetion-transmiUercirouit.  A  construction 
for  accomplishing  this  is  shown  in  the  draw¬ 
ings.  The  diaphragm  A  is  horizontally  nr- 
13  ranged.  It  has  a  platinum-faced  block  »  on 
its  center,  from  which  rises  an  insulating- 
pin  it,  carrying  a  mercury-cup  hat  its  top.  A 
small  metal  weight  C,  faced  with  platinum, 
rides  on  block  IS  and  surrounds  pin  u,  wlncn 
50  holds  the  weight  in  place.  A  metal  hoop  c 
from  weight  C  extends  over  cup  0  and  lias  a 

»i,i  .7 ,1  1„  ti,„mercnrv  for  maintaining 


connection  between  the  weight  and  a  wire  c, 
also  dipping  into  the  mercury.  The  wiro  e  . 
forms  one  side  of  nn  induction-transmitter 
circuit  1 2,  the  other  side  of  which  runs  totlie 
diaphragm  A  if  it  bcof  metal, or  to  the  block 
Rif  diaphragm  isof insulatinginnterial.  This 
circuit  1  2  is  opened  and  closed  by  the  hop¬ 
ping  of  weight  C  on  block  15,  the  contacts  be¬ 
ing  the  meeting  faces  of  weight  and  block. 
Circuit  1  2  includes  a  battery  D,  nnd  is  con¬ 
nected  with  lino  V  V,  Fig.  1,  by  a  dovice 
translating  the  batter)-  impulses  into  induc¬ 
tion  impulses  upon  the  line,  such  induction 
impulses  forming  the  short  sharp  waves  of 
high  tension  of  which  tlio  induction  signals 
are  composed.  This  device  may  be  any  of 
those  dcscrilied  for  this  purpose  in  the  appli¬ 
cations  referred  to,  but  is  preferably  an  elets 
tro-nmgnet  E,  located  directly  in  lino  LL 
nnd  shunted  by  the  circuits.  Ike  contacts 
formed  by  adjoining  faces  of  block  B  and 
weight  C  are  preferably  shunted  by  a  con¬ 
denser  F.  Line  L  L,  Fig.  1,  indndcs  thoop- 
erativo  element  A'  of  the  induction  rept«tcr 
or  rclav.  This  may  bo  colls  similar  to  those 
of  a  magneto-electric  telephone-receiver  or 

the  chalk  cylinder  and  spring  of  tin  electro- 

motogmphic  receiver,  ns  described  in  tho  ap¬ 
plications  referred  to.  The  repeater  or  rein) 
will  repeat  or  relay  induction  signals  from 
circuit  L  L  to  circuit  V  V.  These  circuits 
will  have  nn  induction  transmitter  and  re¬ 
ceiver,  which  mny  be  of  any  of  the  forms  de¬ 
scribed  in  tho  applications  referred  to,  bul 

'viTE  provided  with  a  number  of  inductioi 

8,1  At  011c  intermediate  point  on  tho  lino  ora 
caeh  of  two  or  moro  intermediate  points  wi 
be  located  a  repeater  or  relay,  the  operate 

mitter  circuit  1  2,  containing  the  local  ua 
I  ,CTho  induction  apparatus,  as  will  be  unde 
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APPARATUS  FOR  SPEAKING-TELEPHONES. 


T>  till  whom  il  may  concern.- 
j;,.  it  known  that  wo.  Thomas  A.  Edison,  i 
of  Monin  Park,  in  tin-  ronnty  of  Middlesex 
Stalo  of  New  Jersey,  and  K7.it.vT.  GlMJ- 1  ■ 

•  i  vsn.of  Huston,  in  the  county  of  Snltolk  ami 
State  of  Massachusetts,  have  invented  a  cer¬ 
tain  new  ami  useful  Improvement  in  Ajipa- 
ratus  for  Shaking-Telephones,  of  which  the 
billowing  is  n  specification. 

10  In  the  operation  of  telephone-lines  it  has 
been  fouiiil  that  the  transmission  of  articu¬ 
late  sottiiil  is  greatly  iui|H.slisl  by  the  signal- 
magnets  necessarily  left  in  circuit,  such  ns 
-ilnip  "  or  **  lwll "  magnets.  This  is  probably 
I-  ibie  to  the  effect  of  the  iinluction  cntisoil  by 

thechnrgingnnddisehnrgingof  these  magnets 

uiHin  the  iinluecil  currents  used  in  the  trans¬ 
mission  of  articulate  sotuuls.  It  has  been  ut- 
tempteil  to  overcome  the  ilifticulty  by  shunt- 
•o  ing  each  signal-magnet  by  a  condenser;  but 
tlie  condensers  are  cumbersome  nnu  expen¬ 
sive,  and  are  liable  to  lie  injured  orelcstroyed 

U>Ti:el&lh^U^ewisi.oefTectiyely 
.  -  overcome  the  difficulty  refern-1  to  by  means 
which  are  at  once  simple  and  compact  in 
construction  and  eaimlilc  of  application  with¬ 
out  a  considerable  additional  expense  to  all 
the  signal-magnets  of  a  telephone-line.  1  his 
-.0  we  accomplish  bv  providing  the  signnl-nmg-  j 
nets,  or  those  which  it  is  desired  to  have  al- 
wavs  in  circuit,  with  a  body  of  non-magnet  c 
conducting  matcrinl  which  will  absorb  tho 
inductive  force  of  the  magnets  and  prove m 
•5  wliullv  or  to  a  practical  extent  the  injurious 
effect* uimn  the  speaking-currents. 

In  the  accompanying  drawings,  fornniio  a 
part  hereof,  Figure  1  is  a  view,  principal  y  m 

diagram, of  three  telephone-lines  anda  an  iroli 

40  iMjnnl  to  which  they  nre  connected; r  jk*  -» 
sectional  view  of  n  magnet  ami  nrmaturo  cm 
lsHlving  our  improvement;  Fig.  3,  tj* 

through  a  magnet -core,  showing  a  sligiu  > 

modified  form  of  the  invention;  and  hi*.,  bn 

45  sectional  view  of  a  wound  magnet-core,  show 

iug  n  further  modilication.  , 

The  lines  A,  It.  and  C  are  connecteil  o 
swilch-boanl  1)  throiigli  annunciator  drop 

magnets  E,  and  when  two  of  the  lines  r 
50  connected  two  of  these  drop-magnets  are  in 
cirenit  while  tl.e  lines  nre  being  used  for  the 


transmission  of  articulate  speech  and  form  a 
serious  impediment  to  clear  articulation. 

In  connecting  telephones  located  at  widely 
distant  points  through  two  or  more  central  5S 
offices  the  signnl-mngnoU  in  lino  nre  neces¬ 
sarily  increased  in  number,  with  the  result 
of  increasing  this  difficulty.  In  the  case  of 
the  employment  of  two  or  more  telephones 
u [ton  a  line,  as  upon  line  C,  It  may  be  ncccs 
sarv  to  carry  on  the  talking  through  a  num¬ 
ber"  of  bell-magnets  which  net  in  a  manner 
similar  to  other  signal-magnets  In  rendering 

4  are  shown  construe-  05  : 
lions  for  nbsoibing  the  inductive  oreeot  tho 
signal-magnets  and  overcoming  the  serious 
difficulty  already  pointed  out.  A*bcllF,of 

copper  or  other  non-niagnctie  conducting  ma 

tcrinl,  is  placed  upon  each  magnet-core  fc.  70 
This  shell  may  be  a  tubo  of  metal  forced  on 
the  core,  as  shown  in  Fig.  2,  or  an  electro- 

iigplir' 

cohticr.  The  electroplating  of  tlio  ta  a 
the  magnet  and  its  armature  with  coppetsd- 

ver,  or  other  non-mngnctlcmctid  isprctemxh 

'fiSSStSS-*  - 

*  !ift,«  hrn  relation  to  act  in  a  manner  similar 
,  to%nnlmmgnets  upon  the  transmission  of 

-  articulate  sound.  IOl 

•I 
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To  all  u-hom  it  may  concern: 

1!,.  it  known  that  I,  Thomas  A.  Edison*,  of 
M.oilo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersov,  have  invented  n  new  nml 
-  u-cfnl  Improvement  in  Telcphonc-Rcpcata*, 
No.  G3T.)  of  which  tlie  following  is  a 

S|"rh!!?I)ject  I  have  in  view  is  to  provide  aim- 
and  efficient  means  whereby  011-01  ric  tele- 
10  .hone  undulations  may  lie  relayed  from  either 
of  two  line-circuits  to  the  other  without  the 
uve  of  switches  for  changing  the  line  ana 
local  circuits  In  the  relay  apparatus,  and  with 
the  result  of  clear  nml  loml  articulation  01  the 
ic  receivers  of  the  connected  line*. 

In  carrying  out  my  invention  I  employ  tor 
tlu*  reiK-ator  two  receiving  and  two  transmit- 
ting  telephones,  the  receivers  being  arranged 
to  operate  the  transmitters  and  being  them- 
•0  selves  worked  bv  telephone  undulations  upon 
the  two  lines.  'Eneli  transmitter  is  located 
in  circuit  with  a  battery  and  the  primary  of 
an  induction-coil,  the  secondary  of  each  coil 
Wing  in  one  of  the  lines.  I  do  not  make  a 
-5  direct  mechanical  connection  between  each 
receiver  and  its  nceompanying  transmitter, 
but  provide  each  instrument  with  n  dia¬ 
phragm,  the  two  diaphragms  being  separated 
a  short  distance  by  a  body  of  confined  air. 
w  This  construction  posscsse*  numerous  advan¬ 
tages  over  one  wherein  the  receiver  nml  trans¬ 
mitter  of  each  pair  have  a  common  dla- 


33  kept  conttantlv  in’rotation  by  nny  sultablo 
motor — such  as  nn  electric,  spring,  or  weight 
motor— or  tiveoimeetlonswithn  line  shafting. 
The  electro  -  inotpgmph  telephone-receivers 
are  especially  well  adapted 

ipient'S-nsitivcuess.  The  lines  running  to 
the  repeater  do  not  pass  directly  through  the 
chalk  receivers;  but  such  receivers  arc  oper- 
15  ated  bv  induction  from  the  line-currents.  To 
accomplish  tins,  two  induction-coils  nro  em¬ 
ployed,  eneli  linving  three  circuits— nprimar}, 

a  secondary,  and  a  tertiary.  Kiel,  line  passes 
through  the  secondary  of  one  iidnc  lon-co 
50  toground.  The tertiary  of each induction-coil 
extends  to  the  chalk  receiver,  which  upomtes 


the  transmitter  located  with  a  battery  in  the 
induction  primary  of  the  other  line. 

The  construction  of  my  transmitters  is  a 
peculiar  one,  the  diaphragm  of  each  instrn-  £5 
ment  carrying  a  solid  carbon  electrode,  which 
mnkes  contact  with  a  loose  uneonfined  body 
of  divided  carbon.  The  body  of  divided  car¬ 
ton  is  held  by  n  vessel,  which  is  in  wliolo  or 
in  part  of  conducting  material  to  permit  of  6o 

making  electrical  connection  therewith.  I  ho 

1  solid  carton  electrode  is  preferably  cone- 
shaped  where  it  enters  and  bears  upon  the 
loose  body  of  divided  carbon.  - 

The  const  ruction  and  operation  of  Uic  parts  6, 
will  bo  bettor  understood  by  reference  to  tho 

nC^gm"l  U^a^i^ln^nci^Uy^n*diagroni, 

of  the  repeater;  and  t  Ig.  2,  a  sepavate  view, 

- 

jrJSSsss!sss££s& 

c.  located  in  tlio  primaries i  of  tho  lnauction- 

ratodinphragins /  ff. which  «• 

„  SfiSS  IT’ Tim  Csmittcra  have  prefer-  SS 

S&SSSSS* 

raaefflSaffiSs* 

Tho  telephone-re peaUr  in  l^genc^^  ^ 

;  at“sss. 


with  two  telephone-linos  of  a  teloplioiie-rc-  I 
reiver  itml  a  telephone-transmitter  operated  I 
hv  saiil  receiver,  connections  lietwccn  such 
receiver  anil  transmitter  nml  iioth  of  said  I 
lines,  and  a  switch  for  completing  and  revers¬ 
in'' such  connections  for  relaying  from  cither  ■ 
of  slid  lines  to  the  other,  substantially  as  set 

r..  The  combination,  with  two  interdepend¬ 
ent  telephonic  circuits,  of  a  single  telephonic 
reiwating- instrument  and  an  electro-mag¬ 
netic  cireuit-reverser  ndaptcil  to  lie  operated 
liv  the  circuits  alternately  and  operating  to 
,  shift  the  electrical  connections  of  the  repeater 
with  the  circuits,  whereby  it  is  alternately 
bn>U"ht  into  openitive  relations  for  receiving 
and  repeating  with  the  two  circuits  substan¬ 
tially  as  sot  forth. 

-,  7.  In  a  tclephotie-rciicatcr,  the  combination, 

with  two  telephone-lines  provided  with  In- 
duct ion-coils,  of  a  single  combined  receiver 
and  transmitter,  a  receiver-circuit,  a  trans¬ 
mitter-circuit  with  battery,  and  a  switch  op- 
-  crating  to  connect  the  receiver  and  trans¬ 
mitter  with  opposite  induction-coils,  substan¬ 
tially  as  set  forth. 

S.  In  a  telephone- rejieater,  the  combination, 
with  two  induction-coils,  each  having  three 
■o  circuits— a  primary,  a  secondary-  ami  a  terti- 
nrv— of  two  telephone-lines,  each  connected 
with  a  circuit  of  one  induction-coil,  and  a 
combined  retwatlng  receiver  nnd  transmitter 
connecteil  with  the  two  other  circuits  of  such 
45  induction-coils,  substantially  as  set  forth. 

9.  In  a  telephone-  repen  tor,  the  combination, 
with  two  induction-coils,  each  having  three 

circuits, of  twotolcphone-lIncs,encli  connected 

with  n  circuit  of  one  Induction-coil,  and  a  rc- 
-o  pealing  motogmpli-receiver  nnd  a  rcpeatmg- 
transmitter  connecteil  with  the  tw  o  other  cir¬ 
cuits  of  such  induction-coils,  sulistnntinliy  ns 
set  forth.  ,  , . 

10.  In  a  telephone-repeater,  tho  combtnn- 


to  switch  me  ropoaung-insirumenissui 
tlally  as  set  forth.  -  £ 

12.  In  a  telephone-repeater,  tho  combina-  70  =-  i-;‘, 

tion,  with  n  switch  controlling  tho  ropoating- 
instrumcnls,  of  a  centrally-located  battery  , 
operating  such  switch  for  cither  of  tho  two 
telephone-lines,  substantially  as  set  forth.  J 

13.  In  a  tclephono-rcpeatcr,  tho  combina-  75  • 

tion, with  a  switch  controlling  the  repeating-  :  ;  : 
instruments,  of  a  ccntrally-located  battery,  ; 
two  telephone  -  lines  connected  with  snch 
switch  nnd  battery,  and  keys  at  the  ends  of  e; 
tho  telephone-lines  for  operating  tho  switch  So 
by  such  ccntrally-located  battery,  suhstan-  .  )> 
tially  ns  set  forth.  . 

14.  In  a  telephonc-repentor,  tho  combina-  a 

tion,  with  two  telephone-lines,  of  a  switching-  ; 

magnet  in  each  line,  separate  armature-lovers  85 
for  such  magnets  the  reiwating-instrumonte,:  ;  , 

nnd  connections  controlled  by  tho  lovere  of  1 
the  switching-magnets  for  shifting  the  con- 
ncctionsof  such  instriimcnts,substnntinlly as  ^  ,t 

,  ^is^ln  a  telephone-repeater,  tho  combina-  . 

tion,  with  tlic  rcponting-instrumcnts,of  accn- 

trally-locatcd  switching-baUcty,  a  switch  op- 
,  crated  bysuch  battery,  normally-closed  lbus  ;; 

:  throogli  such  battery  nnd  switch,  and  keys  gs 
.  for  opening  tho  lines  to  operato  such  switch,  j 

l  substantially  ns  act  forth.  _ .. 

v  IB.  In  a  tclophone-repeator,  the  rombma- 

0  of  such  lines  and  normally-closed  keys  for  - 
1  operating  such  switch,  substantmlly  as  set  ^ 

r.  ^ThisspccMcation  signed  nnd  witnessed  this  ’ 

Jl  9th  day  of  December,  1884. 
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To  nil  whom  it  mny  concern: 

He  it  known  that  I,  Thomas  A.  Edison,  n 
citizen  of  tilt!  I'nilctl  States,  residing  At  Llcw- 
ollyn  Park,  in  tlie  county  of  Essex  ami  State 
5  of 'New  Jersey,  have  invcntetl  a  certain  new 
ntnl  useful  Improvement  in  Phonographs, 
(Cast!  No.  SJi'.,)  of  which  the  following  is  a 
specification.  .  „ 

Mv  invention  relates  more  especially  to 
io  phonographs  designed  to  lie  plaeetl  in  dolls 
„r  other  tovs  and  having  only  a  reproducing- 

instrument, and  provided  withasound-record, 

which  is  reproduced  liv  the  operation  of  the 
phonograph* 

15  The  object  I  have  in  view  is  to  produce  a 
simple,  cheap,  and  efficient  construction ;  nnd 
mv  invention  consists  in  the  various  novel 
devices  and  combinations,  as  more  T ally  here¬ 
inafter  explained,  and  pointed  out  by  the 

"°  ‘in  the  accompanying  drawings,  Figure  1 is 
a  vertical  section  of  the  phonograph,  and  Hg. 
-  is  a  side  elevation. 

A  is  n  frame, which  may  1m?  a  metal  strap  bent 
.’5  to  form  a  rectangle  ami  open  on  its  upper 
side,  where  it  ui  connected  by  the  reproducer* 

frame  wiiicl,  ra-sts  upon  it.  The  principal 
part  of  the  reproducer-frame  is  a  pressed  or 
spun  metal  ring  n,  having  its  upper  edge  ex- 
30  tended  into  a  horizontal  llange  b, which  rests 
upon  the  ends  of  the  frame  A  and  is  secured 
thereto  liv  screws  a'.  The  ring  n  1ms  its  up¬ 
per  edge  turned  outwardly  into  a  flange  rest¬ 
ing  upon  the  ends  of  the  frame  A,  rs  staled, 
35  while  its  lower  edge  is  turned  inwardly  to 
form  a  flange,  ujKin  which  rests  the  diaphragm 
I!  of  the  reproducer.  The  diaphragm  »  w 
i _ i.i  . . . . .  nf  india-rubber  at  its 


|o  cover  c!"f  romtSic  center  of  which  risesa  fun¬ 
nel  t’  Four  springs  c*  are  securcil  under  the 
heads  of  tlie  .screws  «’  and  project  inwardly, 
their  inner  ends  pressing  upon  the  top  of  the 
cover  r  and  forcing  the  same  downward!} ,  so 
15  as  to  clamp  tlie  diaphragm  at  its  edge.  By¬ 
lins  exceedingly  simple  construction  the  dia¬ 
phragm  is  held  in  position  by  simple  stamped 

or  spun  pnrts  and  without  scrcw-niigs  or 
other  closely-fitted  parts.  The  reproducing 
50  point  1)  is  connected  with  tlie  dmphragn 


movement  independent  of  the  diaphragm. 

This  is  accomplished  by  sccnringtliepointD 
to  tho  end  of  a  lever,  which  is  pivoted  at  its  55 
center  to  a  swinging  weight  il,  snch  iever  be¬ 
ing  secured  at  one  end  to  tho  post  d',  depend¬ 
ing  from  the  center  of  tho  diaphragm,  this 
construction  being  that  specjfiailly  described 
in  my  application,  (Case  No.  833,)  Serial  No.  00 

Tho  roproducing-point  is  preferably  abail, 
as  described  in  my  application  last  referred  to. 

By  connecting  the  reprodneing-pomt  with 

thedinplimgmsothatiUscnpaWeofarMarueu  65 
roproducing-point  will  not  only  accommodate 
itself  to  eccentricities  in  tho  revolving record, 

which  are  linblotobc  present,  more  especially 
in  clieaply-constructcd  apparatus,  butby  lilt-  70 

ing  tlie  weight  d  tho  renroduemg-point  can 
bo  raised  off  of  tho  record  without  dUtuibing 
i  the  diaphragm  and  while  enabling  a  fixed 

.  frame  for  the  reproducer  to  bo  employ  <^,tlnm 

,  seswaSs1 

|  ord  while  tho  record  isinoved  hack  to  thopo-  ^ 
r  setting  against  the 

s  centering-point  e,  passing  *  * 

i  of  tlie  frame  A  and  having  a  reduced  end 
'  which  S  through  tho  other  side  of  tho 
-  l-  iT^th  reception  of  a  handle,  tho  S5 
f  shoulder  formed  on  thesiiaf  tE  resting  against 
i  ‘the  inner  side  of  the  frame  A  nnd  PrevenUng 

„  the  longitudinal  movement  of  the  Tuts 

1.  thrust  agaiast  the  centering  p»  i 


th^frictTonat  file  shoSls  relief.  The 
mndlc  K  H  a  crank,  which  may  bo  formed,  of 

^EsaaasSi 


9.  In  n  phonograph,  tho  combination,  with 
l  stationary  reproducer,  of  n  main  driving- 
ihnft  without  longitudinal  movement,  a  pho- 
logram-cylinder  mounted  on  said  shaft  and 
•evolving  therewith,  and  also  having  an  ad¬ 
vancing  movement  thereon,  said  shaft  being 
centered  nt  one  end  and  held  in  a  slot  in  tho 
'mmo  nt  the  other  end,  so  that  by  swinging 
t  laterally  it  can  bo  removed  from  the  frame, 
substantially  ns  set  forth. 


United  States  Patent  Office 


United  States  Patent  Office. 


THOMAS  A.  EDISON',  OK  MKXI.O  PARK,  XFAY  JERSEY. 


SPECIFICATION  forming  port  of  Lottori  Patent  No.  425,701, dated  April  15, 18 


object  of  lliis  invention  is  to  tliiuinisli 
vent  the  elect rival  carrying  between 
rlsin  filament  and  the  inclosing-globo 
incandescing  eleetric  lamp,  anil  thus  to 
it  levs  of  candle-power  by  the  blacken- 
the  globe,  and  to  increase  the  life  of 

invention  consists  in  statically  clung- 
e  gl«l«-  and  lilameiil  with  electricity 
a  frictional  or  other  source  of  static 
ieitv.  The  polarity  of  the  charge  ini- 
1  to  them  is  such  ns  to  neutralize  the 
e  which  will  be  given  when  current 
,  through  the  carbon  rdniueut,  and 
the  two  charges  will  prisluco  a  neutral 
condition  of  the  lamp.  There  will  be 
die  attraction  ill  the  lamp,  and  in  eon- 
nee  little  or  no  transferringof  particles 
the  filament  to  the  globe  will  take  place, 
mlariiy  of  the  charge  given  to  the  globe 
[ejiend  on  the  diameter  of  the  lighting- 
nt.  It  that  current  is  of  such  polarity 
induce  a  positive  charge  in  the  globe, 


impossible  to  discharge  the  globe.  Tholnmps 
inav,  however,  if  desired,  be  charged  from 
time  to  time  after  they  are  put  intousoby 
means  of  a  portable  frictional  electric  ma¬ 
in  some  cases  the  static  charge  may  bo  im¬ 
parled  simply  by  rubbing  thoglobowliilothe 
wires  are  connected  to  the  earth.  I  prefer, 
however,  to  use  a  more  powerful  source  of 
frictional  electricity. 

The  annexed  drawing  represents  an  incan¬ 
descing  electric  lamp  A,  having  its  leading- 
in  wires  1  2  connected  to  earth  for  the  open 
ntion  of  charging.  11  is  a  piece  of  platinum 
foil,  which  may  be  placed  on  the  inside  of  tin 
glolie,  so  that  a  stronger  chnrgo  can  bo  im 
parted  to  the  globe. 

In  tnv  patents,  Xo.  288,208,  November  28 
1882,  mid  Xo.  2711,1  SO,  March  C,  1883, 1  luvvi 
shown  means  for  preventing  the  transfer  o: 
carbon  particles  from  the  filament  of  an  incan 
descent  lamp  to  the  globe,  consisting  in  a  con 
ducting  frame-work  or  envelope  charged  o 
electrified  by  lining  connected  to  one  orbotl 
of  the  leading-in  wires  of  the  lamp-circuit 
anil  such  construction  I  do  not  claim  liereit 
In  the  present  ease  the  insulating-globe  i 
itself  charged,  and  the  necessity  of  the  extr 
envelope  is  thereby  avoided. 

What  1  claim  is—  . 

t  An  incandescing  electric  lamp  staticall 
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Menlo  Park,  in  tin?  roll 

•late  of  New  Jct>eV,  linve  invcnicu  a  no»  «>■>• 
iiM'ful  Improvement  in  Commutators  for  Di¬ 
namo  or  Magneto  Electric  Machines;  and  I  «lo 
lien'hv  ileclmv  that  the  following  is  a  full  and 
exact  'description  of  the  same,  reference  be  tog 

had  to  the  aecounianying  drawing,  and  to  the 
letters  of  reference  marked  thereon. 

In  the  use  of  dvnaino  or  magneto  electric 
machines  having  cunimutntors  formed  of  cop- 
,«.r  bars  and  brushes,  strips,  wheels,  or  other 
odlcctors,  also  made  of  copper  ami  hearing 
on  the  isimiiintalors,  I  have  found  that  no 
matter  how  smooth  the  surfaces  are  ramie 
I  he  resistance  of  the  surface  contact  of  the 
brushes  on  the  commutators  is  considerable, 
•uni  -narks  an"  formed  which  in  powerful 
machines,  such  as  I  design  to  use  in  connec¬ 
tion  with  my  system  «f  electrical  distribution, 
are  exceedingly  large 
sue  as  the  eommutnio 
destructive  influence 
great  resistance  of  co| 

I  have  foiiml  is  due  n 
a  mechanical  uetiou  o 
The  object  of  my  ii 
win  mu  tutors  ami  bru 
>  for  dynamo  or  mngiici 
surface  contacts  of  ' 
low  resistance,  so  as  1 


anti  afterward  amalgamated. 

It  is  evident  that  the  invention  has  equal  50 
advantages  when  the  machine  is  used  ns  an 
electro-dynamic  motor. 

The  drawing  shows  a  commutator-cylinder 
A,  uihjii  which  bear  the  brushes  B  B,  said 

evlinder  and  brushes  being  amalgamates.  55 

'  1  nm  aware  of  the  description  in  Faradays 
Experimental  Researches,  pages  25  and  20, 
of  tho  amalgamation  of  a  contact-spring  rub¬ 
bing  on  a  continuous  copper  wheel.  My  in- 
vention,  however,  relates  to  commutators  60 

hrenk'dreuit  with  the  different  bam,and  the  65 


where  they  bear  tipoi 
amalgamated  surface 
(0  for  each  other  that  1 
tact  to  the  passage  o 
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To  all  whom  it  may  concern: 

lie  it  known  Hint  1.  Tiiumas  A.  Edison,  of 
l.lewellvn  Park,  in  the  county  of  Essex  and 
State  of  New  Jersey,  have  invented  a  certain 
5  new  at  ' 


l  in  Magnetic 
3  Separators,  (Case  No.  T99.)  of  wliicli  the  follow¬ 
ing  is  a  specification. 

The  object  of  mv  invention  is  to  effectively 
separate  magnetic  from  non  magnetic  mate¬ 
rials:  and  mv  invention  consists  in  certain 
n  the  apparatus  for  this  pur- 


vould  make  the  product  too  rich  in  phos- 
phorns  or  other  foreign  materials  for  the 
|  Bessemer  process.  5! 

My  invention  is  illustrated  in  the  accom¬ 
panying  drawings. 

Figure  1  is  a  vertical  section  of  and  partial 
side  elevation  of  the  magnetic  separator  eir 
bodving  mv  invention,  and  Fig.  2  is  a  pe 


side  elevation  ot  mo  magnetic  separator  em¬ 
bodying  my  invention,  and  Fig.  2  is  a  per-  & 
1  spectivo  view  of  the  same. 

I  employ  a  hopper  A,  of  the  kind  set  forth 


|inse  set  forth  in  my  patent,  No.  22S.J29,  dated 
June  1,  1SSO.  When  the  mingled  body  of 
magnetic  and  non-magnetie  materinls  which 
15  is  to  lie  acted  upon  by  the  magnet  contains  a 
great  manv  particles  of  very  light  substance, 
as  is  the  "case  with  certain  iron  ores  which 
contain  light  particles  of  phosphorus  nnd 
silicon  ores,  it  is  extremely  difficult  to  offcct- 
ro  lively  separate  such  light  particles  from  the 
magnetic  material,  because  they  are  affected 
by  currents  of  air,  and  so  mny  float  or  bo  car¬ 
ried  into  the  receptacle  for  the  magnetic  par- 
ticles,  whercbv  tho  product  is  rendered  ini* 
Sj  pure  nnd  unavailable  for  the  liessemcr  pro¬ 
cess.  Hv  mv  present  invention  I  provide 
means  for  obviating  thisdifficulty.  1  employ 
for  this  purpose  a  gentlo  current ofjiirnffect- 


I  employ  a  Hopper  -v,  01  me  mdu  schui.iu 
in  my  application  filed  March  29, 188S, serial 
I  No.  288,749 — that  is,  one  having  a  flat  bottom 
containing  a  long  narrow  nperturo  or  a  long  6 
1  row  of  small  holes  through  which  the  mate¬ 
rial  falls  in  a  wide  thin  stream.  A  short  dis- 


tnnw"below*tho  hopper  is  placed  the  magnet 
.  ”  ,  flat  bar-magnet  whose  polo 


it  falls  f 


30  the  hopper,  whereby  the  extremely  light  par- 
ticlcsarc  separated  from  tho  rest  and  directed 
into  a  separate  receptacle  which  is  provided 
for  them. 

Another  feature  of  my  invention  ci 
35  in  the  employment  of  an  open-end  magnet  or 


directing  an  air-current  against  the  falling 
material,  as  will  be  described.  1  find  that  this 
is  exceedingly  advantageous  iu  the  process  of 


net  is  used  its  magnetic  field  is  small  and 
concentrated,  and  does  not  include  a  largo 
■pianlity  of  the  material,  whereas  with  tho 
liar-magnet  the  magnetic  field  is  very  much 
.5  spread  out  nnd  acts  upon  tho  falling  stream 
throughout  a  large  part  ot  its  extent,  and  tho 
impressed  magnetism  011  tho  magnetic 


I II,  which  is  n  wldo  lint  barmngnet  wnose  twio 
extends  tho  whole  width  of  the  stream  which  ; 
1  falls  from  tho  hopper. 

c  is  a  pipe  which  extends  from  a  suitable 
fan  or  blower  adapted  to  produco  a  gentlo 
current  of  air.  This  pipe  is  divided  into  two 
branch  pipes  D  nnd  1)'.  Pipe  P  extends  be-  , 

ncntli  the  hopper  a  short  d.stance  below  .t 

and  terminates  in  a  long  cross-pipe  E,  which 
extends  tho  whole  width  of  tho  hopper,  and  is 
provided  with  an  aperture  or  senes  of  aper- 
lures  through  which  tho  current  of  alrisdi-  i 
reeled  ngninst  the  falling  particles.  Thepipo 

D'  extends  below  tho  magnet  B  and  terminate 
in  a  cross-pipe  E',  whereby  the  air-current  is 
also  directed  against  tho  falling  particles  at 
this  point.  On  the  other  sidooi  tho  opening 
I  in  tho° hopper  and  just  below  thepipesDand 

awafrsSfe 

I  mn^nctic  and  non-magnetie  particles  falls 
from  the  hopper  tho  aircurreut  from  the  pipe 

taclo  formed  by  said  partition.  Any  fight 


iSHEkmss 

will  rcccivo  tho  air-current  from  thoPipoE 
of  falling  of  the  magnetic  per- 


tliat  it  falls  to  tho 


ATTORNEYS. 
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v.'llyn  Park,  in  the  county  fit  Essex  anil 
,,  ,,f  New  Jersey,  have  invented  a  certain 
and  useful  Improvement  in  Automatic 


iv application,  (t  'ase No.  S 1 S,)  Serial  No. 

tiled  January  15,  lsSt',1  have  tie- 
1  a  preferred  form  of  device  for  doter- 
4  automat  ieallv  the  exact  position  of 
•ording  and  reproducing  |>oiiits  on  the 
gram-cvliiidcr,  whether  thick  or  thin, 
•ferred'in  general  terms  to  other  forms 
ice  to  accomplish  the  same  purposo 
1  had  tried. 

present  invention  relates  particularly 
t  form  of  device  referred  to  ill  said  ap- 
ion,  wherein  the  movement  of  the  do- 
[ling-point  locks  the  presser-foot  by  its 
movement;  and  it  consists  in  the  sev- 

ovel  devices  and  combinations  of  parts, 


1)  is  a  plate  mounted  upon  the  lower 
a  bar  K,  which  passes  up  through  aru 
spring  (shown  ill  dotted  lines)  isconn 
a  pin  at  the  upiicr  end  of  the  bar  F  a 
another  pin  upon  the  side  of  the  arm 
drawing  downwardly  upon  the  bar 
fo  project  the  presser-foot  downwardl 
lowermost  limit  of  its  movement.  The 
provided  with  n  V-shnpcd  spirally-cut 
and  with  this  tlirend  engages  a  locku 
II,  which  is  formed  of  a  plate  having : 
threaded  circular  hole  IAho  threails^c 

piccrill  is  located  on  the  rabbet  J  of 
JJ  between  the  rabbet  and  the  plate  I 
one  side  is  pivoted  on  the  bar  L,  thus 
a  gripping-eye  which  engages •  with  t 
when  it  is  tilted.  This  lockiiig-pi 
forced  directly  into  engagement  will 
F  bv  the  uiovciiieiit  imparted  to  t 
mining-point  M  when  it  comes  m  coni 
the  surface  of  the  phonogmni-blnr 
dctcrmining-iiolntM  in  the  present  in 

theiiointotnii  ndjusting-scrcwnnd  is 
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I!.-  it  known  tlmt  "l,  Thomas  A.  Edison,  n 
citizen  of  the  I'nitcd  States,  residing  at  Llew¬ 
ellyn  Park,  in  the  comity  of  Essex  nnd  State 
of  New  Jersey,  have  invented  n  certain  new 
ami  useful  Improvement  in  Phonographs, 
(Case  No.  S3.'!.)  of  which  the  following  is  n 


Thi 


s  objects  si 


X  ui  arranging  nou  duj- 
IKirtmg  me  same  as,  in  the  first  place,  to 
15  materially  improve  the  character  of  the 
sounds  produced  by  the  instrument,  so  as  to 
make  them  more  accurately  reproduce  the 
sound-vibrations  communicated  to  the  re¬ 
corder  than  has  heretofore  been  found  possi- 
:o  tile;  secondly,  to  make  the  instrument  of  a 
less  delicate  character  and  more  readily  ma¬ 
nipulated  nnd  adjusted  by  inexperienced  per¬ 
sons,  and,  thirdly,  to  enable  the  recording- 
point  to  be  used  for  a  longer  period  of  tune 
.5  without  having  to  be  sharpened  or  reground 
or  replaced  by  another. 

One  feature  of  my  invention  consists  in  the 
use  of  a  recording-point  having  a  cuttiug- 
edge,  which  is  a  portion  of  the  edgo  of  a  cyj- 

30  inder  nnd  forms  a  gouging-edge,  or  one  which 

outs  a  rounded  groove,  so  that  the  indenta¬ 
tions  due  to  the  movements  of  such  pointnro 
circular  and  with  curved  sides  sloping  to  the 
center  instead  of  square,  and  with  straight 
35  sides,  such  ns  are  produced  by  the  stmight- 
edged  citlling-pointt)  which  have  heretofore 
been  used.  I  prefer  to  employ  a  recording- 
point  whose  end  is  formed  into  a  completo 
circular  edge— that  is  to  sav,  the  end  of  a 
40  cylindrical  bend  is  cupped  or  hollowed  out! 
as  to  produce  a  thin  circular  cutter,  so  th 
when  one  part  of  the  edge  becomes  worn 
dulled  tbo  stem  may  l>e  turned  nnd  a  diuei- 
ent  part  of  the  circumference  ora  new  curved 
45  cutting-edge  is  brought  into  position  to  op¬ 
erate  on  the  phonogram-blank,  lo  rcndilj 
accomplish  this  ami  also  to  produce  a  means 
of  holding  the  recording- point  which  sunn 
enable  the  latter  to  ho  readily  removed  and 
30  casilv  replaced  in  position  by  unskilled  per¬ 
sons,  I  provide  tho  point  with  a  shank  which 


I  is  inserted  into  a  socket  and  field  therein  re¬ 
movably,  preferably  liy  meansof  a  littlocom- 
1  ent,  which  can  bo  readily  softened  by  heat, 
such  as  a  small  quantity  of  shellac.  I  prefer  55 
to  support  the  reprodneing-point  in  thosamo 
way,  so  that  it  also  can  bo  readily  removet) 
nnd  replaced  w  hen  necessary.  I  employ,  also, 
a  reprodneing-point  having  a  convex  circular 
bcnring-snrfncc — that  is  to  say, a  benring-sur-  60 
face  which  is  the  surfneo  of  a  portion  of  a 
sphere.  I  prefer  to  employ  asa  reprodneing- 
point  n  linl!  or  sphere  nt  the  end  of  asuitablo 
I  stem.  This  is  supported  so  tlmt  it  1ms  a 
slight  movement  laterally  of  the  record,  and  65 
when  traveling  in  tho  circular  depressions 
I  formed  by  tho  rceording-lioint  it  fits  such  de¬ 
pressions,  nnd  even  if  the  lover  which  carries 
1  it  is  ont  of  lino  with  tlio  record,  so  that  tho 
hall  docs  not  stand  vertically  in  tho  record,  70 
or  if  it  hears  against  tho  curved  sides  of  the 
|  depressions,  it  reproduces  the  vibrations  with 
tho  same  exactness.  The  effect  of  tho  weight 
1  of  tho  reprodneing-point  nnd  attached  parts 
is  such,  however,  that  the  point  always  tends  75 
to  go  to  the  bottom  or  con  ter  of  n  depression. 

With  tlio  curved  recording-point  tho  whole 
depression  forms  the  record  or  tho  sound¬ 
wave,  and  not  only  tho  bottom  of  it  ns  with  a 
straight  recording-point,  so  tlmt  it  thospheri-  80 
cal  reproducer  touches  tho  surface  of  the  de¬ 
pression  nt  any  point  it  gives  an  accurate  re- 
iiroduction.  ,  .  ,  .  .  :! 

If  a  straight-sided  rcproducmg-point  gets 
ont  of  line  or  tilted  laterally,  it  does  not  re-  85 
I  produce  accurately,  and  with  straight-sided 
depressions  if  tlio  reproducing-pomt  bears 
against  tho  sides  it  does  not  reproduce  por- 
1  fectly  nnd  it  cuts  through  tho  suits  and 
scrapes  against  them  so  ns  to  produce  irnpcr-  90 
feet  articulation  nnd  injure  tho  record  itself. 

Mv  invention  is  illustrated  in  tho  accom- 

anj-ing  drawings,  iu  which- 

F inure  1  is  a  section  of  the  case  and  mouth- 

ieceof  the' recorder  with  the  recording-point  95 

I  and  attached  parts  shown  in  elevation  nnd 
with  tho  point  itself  on  an  enlarged  scale; 

'  Fin  0  a  longitudinal  section  of  tho  recording- 

point  and  holder  therefor;  Fig.  3,  a  pcrspcc- 
tive  view  of  tho  holder  and  the  lover  wit  ch  too 
I  njirrics  it:  Fig.  4,  a  perspective  view  of  ft 
I  modified  form  of  recording-point;  Fig.  5,  ft 


wjsprji 


United  States  Patent  Office. 

TIIOMAS  A.  KDISOX,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGXOR  TO  TIIE 
KDISOX  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  N.  Y. 

MANUFACTURE  OF  INCANDESCENT  LAMPS. 


THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY,  ASSIGNOR  TO  THE 


EDISON  ELECTRIC  LIGHT  COMPANY,  OF  NEW  YORK,  > 

FILAMENT  FOR  INCANDESCENT  LAMPS. 


SPECIFICATION  forming  port  of  Letter*  Patent  No.  430,033,  dated  June  24, 1890. 


To  nil  u-ltom  it  mny  concern:  if  desired,  the  enlarged  ends  of  this  fdament 

lie  it  known  that  I,  Thomas  A.  Edison-,  of  inny  lie  plugged  tip  with  carl>on,80that  such 
Menlo  Park,  in  the  count  v  of  Middlesex  and  ends  will  he  solid. 

Slate  of  New  Jersey,  have  invented  a  new  It  is  evident  that  flexible  fllnments  of  any 
s  and  useful  Improvement  in  Incandescing  desired  slinpe,  either  square,  round,  or  oval  50 


T.  A.  EDISON. 

electric  lighting  system. 


No.  430,934. 
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SPECIFICATION  forming  part  of  Lottcra  Patent  No.  430,834,  dated  Juno  24, 189a 
tfrliatlreSMJm.  39,1883.  Boil!  Ka  99,555. 


!  whom  it  run;/ ronrrrn:  3  4  arc  taken  from  tlio  main  conductors  1  2, 

it  known  Hint  I,  Thomas  A.  EDISON,  of  and  in  muitiplonrc  in  these  house-circuits 
n  I  ark,  in  tiie  county  of  Middlesex  and  arc  located  incandescing  electric  lamps  a. 

•*<'rsp.v’  'wye  invented  a  new  At  or  near  tho  machine  A  a  .enrront-ro- 
isefnl l  Improvement  in  Electric-Lighting  versing  switch  I!  is  inserted  in  tho  lineot  tho 
ms.  (Case  No.ST'.i,)  of  which  the  follow-  main  conductors  1 2,  so  that  tho  polarity  of  tho 
,  a  specification.  current  in  tho  lamp-circuit  outside  of  said 

i*  otiject  I  have  in  view  is  to  provide  switch  can  bo  changed  at  will, 
s  for  operating  electrical  apparatus  lo-  C,  D,  and  E  represent  polarized  apparatus, 
at  different  [mints  in  an  electric-light  any  number  of  which  may  be  employed,  to¬ 
il  from  the  sourccof  supply  withouttho  catod  at  any  dcsimblo  points  in  tho  cloctric- 
lynient  for  that  pur|K>so  of  a  circuit  light  circuit  This  apparatus  may  bo  of  any 
ate  from  the  light-circuit,  and  more  es-  suitable  construction.  It  is  shown  as  eom- 
lly  t“  provide  means  of  this  character  posed  of  a  U-slmped  electro-magnet  b,  bo- 
irning  on  and  olT  from  the  source  of  tween  tho  poles  of  whichislocntcdthefreoond 
ut  -  supply  certain  Inmiis— ns,  for  in-  of  a  pivoted  polarized  armature  c.  This  arm 
e,  street-lamps,  whether  of  the  incan-  constitutes  a  circuit-terminal  for  the  branch 
nt  or  arc  type— thus  avoiding  tho  cx-  circuit  with  which  it  is  connected,  and  when 
and  inconvenience  of  operating  them  moveddoosnotnffoctthomaincircuit,andtho 
atclv  by  hand.  This  I  accomplish  by  magnet,  with  its  armature,  is  tormeda  “mo- 
-e  of  |iolnrizcd  apparatus  located  incon-  chnnicnlly-movingclcctricalnppamtns.”  Tho 
>n  with  tho  lamp  or  lamps  or  other  do-  coils  of  tho  electro-magnet  are  located  in  any 
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To  all  whom  it  may  concern: 

ISO  it  known  Hint  I,  Thomas  A.  Edison,  n 
citizen  of  the  United  States,  residing  nt  I.low- 
ollyn  Park,  in  the  county  of  Essex  nnd  Stnto 
of  New  Jersey,  have  invented  a  certain  now 
and  useful  Improvement  in  Electrical  Gener¬ 
ators,  (Case  No.  752.)  of  which  the  following 
's  a  specification. 

Tho  object  of  my  invention  is  to  transform 
tho  heat  cnenrv  of  coni  nnd  oilier  heat-pro¬ 
ducing  fuel  directly  into  electricity  without 
tlic  intervention  of  a  stenm-engino  or  other 
prime  motor. 

Tho  invention  consists,  primarily, in  apply¬ 
ing  the  force  which  is  obtained  by  the  expan¬ 
sion  nnd  contraction  of  materials  under  va¬ 
riations  of  temperature  to  prodneo  move¬ 
ments  causing  magneto-electric  induction; 
further,  in  applying  tho  movements  so  pro¬ 
duced  to  open  nnd  close  a  mnguctlc  circuit 

nnd  to  thereby  induce  currents  in  a  conductor 
within  tho  influcnco  of  a  magnetic  field  so 
varied;  further,  in  arranging  n  number  of 
such  simplo  elements  together  in  connection 
with  n  source  of  heat  nnd  a  suitable  moving 
directing  dovico  or  devices,  whereby  tho  heat 
will  bo  applied  to  tho  elements  successively 
In  any  desired  way,  and  tho  effect  from  a 
nnmbcr  of  such  elements  in  tho  form  of  con¬ 
tinuous  or  alternating  currents  in  tbo.snmo 


I  have  solved  this  prolilom  by  tho  invention 
herein  described,  nnd  I  am  enabled  thereby 
‘to  utilize  with  great  economy  of  fuel  the  55 

I  barely-porecptlblo  movements  Of  expansion 
nnd  contraction  for  tho  production  of  light 
and  power.  This  I  do  by  applying  the  move¬ 
ments  to  tho  opening  nnd  closing  of  a  mng- 

•  •  circuit.  Tho  efficacy  of  this  arrange-  6o 
t  is  based  npon  tho  fact  that  the  resist- 
nnco  of  air  to  magnetic  lines  of  force  or  stress 
is  about  twolvo  hundred  times  that  of  soft 
iron.  If  short  stout  mngnctsarodlyidedinto 
two  parts  with  their  faces  accurately  ground  6s 
,  to  fit  togothcr  liko  two  snrfaco-platcsandare 
mngnetized  nearly  to  saturation,  an  enormous 
force  is  required  to  pull  them  apart  nnd  open 
tho  magnetic  circuit;  but  if  tho  faces  are  sep¬ 
arated  oven  to  tho  slightest  extent-say  ono  70 
two-hundredth  partof  an  inch— the  attraction 
|  is.rcdnecd  enormously  on  nccountof  the  inter¬ 
position  in  tho  magnetic  circuit  of  a  layer  of 

I I  hnve  found  that  a  largo  percentage  of  tlio 

separation  of  the  surfaccsis  of  muohlesslm- 
^Utho  magnetic  circuit  be  covered  in  part 
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To  all  whom  it  may  concern: 

lie  it  known  that  I.  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  C'onntv  of  Middlesex  and 
State  of  Xcw  Jersey,  have  invented  a  new 
5  and  useful  Improvement  in  Secondary-Bat¬ 
tery  Systems,  of  which  the  following  is  a 
specification. 

The  object  of  my  invention  is  to  maintain 
constant  the  elcctro-motivo  force  of  second- 
o  ary  batteries  or  accumulators— that  is,  to  re¬ 
enforce  their  pressure  os  the  same  becomes 
lowered,  when  such  batteries  arc  used  ns  a 
source  of  electricity  for  electric  lights  orothor 
tmnslntingdcvices.  To  accomplish  this  I  pro- 
5  vide,  in  connection  with  the  secondary  bat¬ 
teries,  an  adjustable  auxiliary  sourco  of  elec¬ 
tricity, and  by  connecting  this  sourco  with  the 
circuit  and  adjusting  its  electro-motive  force 
at  the  proper  times  I  maintain  constnntthocur- 
io  rent  supplied  from  the  batteries.  Such  auxil¬ 
iary  source  maybendynnmo-olectricgenomtor 
provided  with  means  for  regulating  itscleelro- 
motive  force,  or  it  may  be  composed  of  auxil¬ 
iary  secondary  cells  provided  with  suitable 
15  switches  for  bringing  them  into  circuit  nt  the 
proper  times. 

My  invention  is  illustrated  in  the  accom¬ 
panying  drawings. 

Figure  1  is  a  diagram  illustrating  iny  inveu- 
io  tion  where  a  dynamo-electric  machine  is  used. 
Kig.  2  is  a  diagram  illustrating  that  form  in 
which  extra  secondary  cells  are  used. 

Referring,  first,  to  Fig.  1,  C  and  I)  each 
represent  a  scries  of  secondary  cells  or  nc- 
i5  cumulnturs  it  I!.  These  scries  of  cells  are 
copnected  in  multiple  arc  with  main  conduct¬ 
ors  1  2,  with  which  conductors  electric  lamps 
or  other  translating  devices  A  A  are  con¬ 
nected  in  multiple  arc.  i  lie  connection  of 
(o  tho  batteries  with  conductor  1  is  mndo  by 
means  of  conductors  4  and  5  through  tho  ar¬ 
mature  of  the  dynamo-electric  machine  E,  so 
that  said  machine  is  in  series  with  the  bat¬ 
teries.  Tlie  field-magnet  of  the  machine  is 
<5  preferably  connected, ns  shown,  through  wires 
fi  and  7,  ill  shunt  to  the  armature.  Said  field- 
circuit  contains  a  series  of  resistance-coils  F, 
which  are  placed  in  or  out  of  circuit  by  ad¬ 
justing  the  pivoted  switch-arm  if.  It  will  be 


understood  that  the  cells  are  of  such  capacity 
that  when  charged  they  will  give  thercqnirw 
electro-motive  force  to  operate  the  translatinj 
devices.  Tho  current  from  the  cell  B,  pass 
ing  to  the  main  conductors  1  2,  will  pas 

such  generator  is  not  operated  while  tho  elec 
tro-motivo  force  of  thobattcry  remains  prac¬ 
tically  constant,  but  upon  a  certain  predetcr 
mined  drop  in  the  pressure  from  the  mail 
conductors,  which  may  bo  shown- by  a  suit 
able  indicator  provided  for  the  purpose,  th'i 
engine  that  drives  the  generator  E  isstartot 
while  all  the  resistance-coils  Fare  in  tho  field 
circuit.  The  generator  thus  causes  to  pas 
through  tho  coils  a  weak  current  suflicicn 
to  re-enforce  tho  battery  current  and  to  ro-es 
tnblish  the  desired  pressure,  although  tin 
batteries  themselves  will  still  supply  the  prin 
cipal  part  of  the  current  When  tho  indi 
eator  shows  another  drop  of  the  current,  tin 
switch-arm  if  is  moved  to  cut  out  part  of  thi 
resistance  of  tho  field-circuit  of  the  generato 
E,  whereby  the  strength  of  its  fiold-mngne 
will  bo  inereasedand  the  electro-motive  fore 
of  tho  generator  will  bo  raised  and  the  cm 
rent  supplied  toconductorsl  2  willbcbrough 
up  again  to  the  reipiired  pressure.  Other  set 
tionsof  tho  resistance  are  cutout  as  require 
from  time  to  time,  tho  power  of  increase  of  th 
dynamo-electric  machine  being  adapted  fo 
the  work  to  be  done,  so  that  tho  clcctro-motiv 
force  cau  be  maintained  without  fall  tliede 
sired  time.  When  the  batteries  arocxliaustd! 
they  may  be  recharged  and  used  overagai: 
in  the  same  way.  I  prefer  to  provido  eac 
series  of  cells  with  a  switch  a,  so  that  eithc 
or  both  of  the  scries  may  be  used  at  any  turn 
In  tiic  arrangement  shown  in  Fig.  2  the  se< 
ondary  cells  1 J  are  arranged  iu  series  Iv,  L,  an- 
M  each  series  being  connected  independent! 
of*  the  others  to  main  conductor  1.  At  th 
ends  of  the  series  they  are  connected  togethc 
by  cross-wires  8,  9, 10,  and  11,  each  of  wliic 
includes  one  more  cell  of  each  scries  than  th 
ext  cross-wire  to  the  lcfL  Tho  wires  8, 9,  H 
anil  11  terminate  in  suitable  contact-plaU 
with  which  a  pivoted  switch/ makes  contac 
said  switch  being  connected  by  a  wire  1-  wit 
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To  all  ichoni  it  may  concern: 

Ho  it  known  Hint  I,  Thomas  A.  Edison',  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  liavo  invented  a  new  nnd 
5  useful  Improvement  in  tile  Process  of  and  Ap¬ 
paratus  for  Generating  Electricity,  (CasoNo. 
5»7,)  of  which  the  following  is  a  specification. 

Mv  invention  relates  to  the  direct  gonem- 
tiou'in  an  economical  manner  of  powerful 
io  continuous  currents  of  electricity  from  the 
elements,  or  salts  or  compounds  thereof,  by 
chemical  reaction.  Electricity  has  been  gen¬ 
erated  heretofore  by  chemical  reactions  in 
liquids,  which  acted  ns  theeonducting  media; 
is  hut  I  propose  to  generate  electricity  by  dry 
chemical  reactions,  and  to  use  the  gases  lib¬ 
erated  ns  the  conducting  media  of  Regener¬ 
ating  apparatus.  This  1  am  nblo  to  do  by 
causing  the  dry  chemical  reaction  to  lake 
jo  place  in  a  vacuum-chamber  in  a  rarefied  at¬ 
mosphere  forming  the  conducting  medium, 
and  in  the  presence  ot  heat  which  maintains 
the  chemical  reaction  nnd  increases  the  elec¬ 
trical  conductivity  of  tho  rarefied  atmosphere. 
js  Such  compounds  or  compounds  and  clemeuts 
are  preferably  used  that,  under  the  conditions 
of  heat  and  rarefaction  employed,  the  chem¬ 
ical  reaction  which  takes  place  within  tho  in- 
closing-chamber  will  produconsolidorliquid 
30  non-gnseous  product  which  remains  at  the 
point  where  the  reaction  takes  place,  nnd  will 
liberate  a  gas  which  rises  into  tho  chamber. 


is  continually  being  withdrawn  from  tho 
vacuum-chamber  may,  if  suitable,  bo  forced 
into  the  fire-box  below  or  above  the  gratoand  55 
burned  to  assist  in  heating  tho  chamber;  or 
it  can  be  admitted  into  tho  vacuum-chamber 
of  another  generator  and  utilized  therein  in 
producing  dry  chemical  reaction. 

A  great  variety  of  compounds  of  elements  6c 
or  elements  nnd  compounds  ot  elements  may 
bo  used  in  producing  tho  chemical  reactions 
described,  since  nearly  all  chemical  reactions 
produce  electricity  under  tho  proper  condi- 
tions.  A  reducible  or  oxidablo  substance  65 
might  bo  employed— such  as  a  metal  or  met¬ 
alloid,  acted  upon  by  a  gaseous  liquid  orsoltd 
compound  containing  an  element  with  which 
it  will  readily  combino  when  the  compound 
is  decomposed;  ora  noil-metallic  matonal,  ;o 
like  carbon,  might  bo  employed  instead  of 
tho  uiotnl  or  metalloid.  An  efficient  method 

is  to  usenmetal— such, forinstance, as  iron— 

preferably  in  a  divided  condition— which  is 
placed  in  the  chamber  nnd  brought  np  to  in-  7 5 
candescence  therein,  nnd  then  to  permit 
steam  or  water  in  tho  proper  quantities  to  en¬ 
ter  the  chamber.  The  oxygen  of  the  watery 
vapor  will  combino  with  tho  metal,  and  the 
hydrogen  will  bo  liberated,  tho  chemical  re-  So 
action  setting  up  a  powerful  current  of  clee- 
tricitv,  the  rarefied  hydrogen  charging  one 
polo,  Whilo  the  other  polo  is  charged  by  tho 
iron.  The  operation  is  n  continuous ono  until 
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To  alt  whom,  it  may  concern: 

I  to  it  known  that  l,  Thomas  A.  Edison*,  or 
Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  Now  Jersey,  have  invented  a  new 
5  and  useful  Improvement  in  Telegraphs,  (Case 
No.  (157.)  of  which  the  following  is  a  specill- 


10  already  filed  by  me,  (Serial  Xos.  1G4,S5G, 
104,857,  and  183,895,  Patents  Xos.  333,289, 
333,290,  and  422,073,)  wherein  two  independ¬ 
ent  sets  of  Morse  signals  can  bo  sent  back 
and  forth  over  the  line,  one  sot  being  trails- 
15  mittcd  and  received  by  tho  ordinary  Morso 
instruments,  consistingof  ordinary  Morso  sig- 
naling-kcys  and  relays  anil  a  line-battery, 
and  the  other  set  living  transmitted  and  re¬ 
ceived  by  Morse  induction  apparatus,  consist- 
20  ing  of  induction-transmitters  with  sepamto 
batteries  and  diaphragm  receivers  or  sound¬ 
ers,  the  Morso  keys  being  shunted  to  keep 
the  line  constantly  closed  for  the  induction- 

25  The  object  I  have  in  view  is  to  utilize  sec¬ 
tions  of  tho  line  only  or  independently  of 
other  sections  fortho  induction-signals,  while 
the  entire  line  is  employed,  as  heretofore,  for 
the  ordinary  Morse  signals. 

30  In  the  accompanying  drawings,  forming  a 


work  the  line  for  ordinary  Morse  signalspro- 
dueod  by  signaling-keys  A,  Fig.  0,  and  re¬ 
ceived  by  relays  11,  Fig.  0.  When  any  Morse  55 
set  is  in  a  section  of  line  forming  part  of  nn 
induction-circuit,  tliekey  and  relaynroshunt- 
cd  by  n  condcnserC,Fig.C,orby  n  resistance 
I),  (shown  in  dotted  lines,)  ns  described  in 
the  applications  referred  to,  to  keep  tho  line  60 
constantly  closed  for  induction-signals. 

Ordinary  Morse  sets  are  indicated  in  Figs. 

1  to  5  by  the  circles  E  E',  tho  Morse  sets  be¬ 
ing  each  like  that  shown  in  Fig.  G,  with  tho 
exception  that  tho  Morse  sets  indicated  by  65 
circles  E'  do  uot  havo  tho  shunts  around  tho 
keys  and  relays.  Tho  squares  F  indicate  in¬ 
duction  sets,  which  may  bo  of  any  of  the 
forms  described  in  tho  applications  referred 
to;  but  are  preferably,  ns  shown  in  Fig.  0,  70 
each  composed  of  a  diaphragm-sounder  G 
for  receiving  signals  and  of  a  magnet  II  in 
line,  shunted  by  a  local  battery  L  B  and  cir¬ 
cuit-controlling  double-point  sounder  I  for 
tran9mlttingsignals,acondenscrabeingused  75 
to  shnrpcn  signals  and  absorb  the  spark,  and 
n  resistance  0  to  vary  altcmato  signals.  In 
Fig.  1  tho  lino  has  a  central  ground-connec¬ 
tion  1  through  n  condenser  K,  dividing  the 
line  into  two  sections  for  tho  induction-sig-  80 
nnls,  each  section  having  two  or  more  induc¬ 
tion  sets.  In  Fig.  3  tho  lino  hns  two  inter¬ 
mediate  ground-connections  2  3  through  con- 
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r°l£uknOTra\lmtrFiw^A  Ei»i*iv  noiri  !?0(or  l5  "'A3'  bF,  strengthened,  while  that  o 
tliis  u'to  necelDRjte8  tho'^p^  oTmotorC 

The  Ohi^of  .M  ?  .  8.’|9  °  ?l'®cir,«“'on-  stnnccs  acting  as  a  dynamo,  while  the  ma 
,0  *  of  V  «  invention  is  to  produce  chino  C  acts  ns  a  motor.  If  it  is  desired  tc 

Oimn "on of mach&of  iiVW*.  f°r  ,tho  ™vcrs?  tho  ,Iirection  ot  rotation  of  the  shafl 
r-  "5  machine^  of  all  kinds  by  elec-  A,  as  indicated  by  tho  arrow  in  Fig.  2,  tin 
chL  ctorwldc!  r^.C?l,^!,?Cl",,Cr5'  0f  tha‘  reln,ivo  strenK,h  of  the  field-mngncts  of  the 
SlSrll.  .  dcf.lrc'1  ,ovnO-  >0  speed  two  motors  will  be  changed,  tho  field-magnel 
Tho  invention  ?IPeCl,°™’ II  r  of  motor  15  being  weakened,  while  that  ol 

1  r  especially  applicable  to  motorCis  made  stronger.  Now  the  machine 
v.™.  |  .1  n*ov,nff  vehicles— sucli  ns  C  becomes  a  dynamo,  whilo  tiio  machine  B 

,  l,kr.f?.r  wh,icb  uso,.it  1,as  nc,s  “*  a  n,°t°r>  the  speed  of  the  shaft  A  be- 
inP.i.„  1.  ?CS:.  b"  11  lsn,?)  nPP'ioal*10  ing  equal  to  the  difference  in  speed  between 

„  ‘"P  " “""f  °f  elevators,  and  also,  ns  be-  the  two  machines.  Thus  it  will  be  seen  that 

■o  fore  indicated,  to  the  driving  of  all  classesof  a  reversal  of  tho  direction  of  rotation  of  tho 
mac  hiiieiy-  It  is  designed  to  secure  tho  do-  shaft  A  may  be  accomplished  without  revers- 
sired  variations  in  speed  and  direction  of  ro-  ing  tho  direction  of  rotation  of  tho  machines, 
tntion  without  the  utilization  of  onorgy-wnst-  and  that  tho  rate  of  speed  of  tho  shaft  A  in 
Wfs  devices.  either  direction  may  bo  varied  within  wide 

5  .  lut  carrying  out  my  invention  I  employ  two  limits  or  the  shaft  A  may  bo  brought  to  a 
electric  motors,  which  are  connected  with  tho  standstill  without  stopping  tho  motors, 
siiatt  to  be  driven  by  differential  gearing,  for  Under  the  conditions  shown  in  Figs.  X  and 
*n,Yl  Pl,*i)0SC  t,,e  cpicyclic  gearing  may  be  2  tho  current  will  bo  taken  from  the  main 
CHJploycu.  circuit  -f  —  in  proportion  to  the  energy  do? 

3°  ti  iU  •®,!rcs  •»  **»  illustrate  veloped,  whilo  the  machine  which  is  acting 
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by  its  momentum  will  be  as  Indicated  in  Fie. 
3.  The  shaft  A  will  then  !>e  delivering  <*n* 
ergy  to  the  machines,  with  the  result  of  send¬ 
ing  current  bach  upon  the  main  line,  as  indi- 
S  catcd  by  the  arrows.  Themachine  It  becomes 
a  dynamo,  and  themachine  C  a  motor-  hut 
the  current  taken  bv  the  motor  will  be  less 
than  the  current  delivered  bv  the  dviiamo. 
If  the  car  were  running  in  tlieotherdifeetion. 
to  as  indicated  by  Fig.  l,  the  braking  of  the  ear 
would  produce  the  reverse  relation  of  the  ma¬ 
chines,  machine  II  becoming  a  motor  and  ma¬ 
chine  C  a  dynamo. 

For  the  driving  of  somckindsof  mnehinerv 
15  it  may  l>o  desirable  to  produce  a  creator  va* 
nation  in  the  speed  than  can  bo  secured  when 
the  motors  are  capable  alone  of  being  driven 
in  opposite  directions.  In  that  rase  tl,"  in." 
tors  maybe  nrmngcd  forindotiendent  reversal 
so  of  their  direction  of  rotation,  so  that  under 
some  circumstances  the  motora  mnv  both  Ik? 
run  in  the  same  direction,  as  indicated  in 
f'8-  i>anil  while  running  in  thcsamcdirectimi 

sc  the  twnfmA  ?•"  ,mf'c  i'5  Rro‘,te“  *l>eed  when 
SS  1,10  two  machines  have  an  equal  maximum 
peed.  Thus  the  speed  of  the  shaft  A  mav 
be  increased  from  a  position  of  rest  tV  th'o 
th«*nISU|™’  can  1,0  secured  by  running 
®  machines  in  opposite  directions  and  then 
30  Ole  speed  can  lie  further  increase.1  bv  rovers- 

ing  thcdirection  of  rotation  of  the  slower  ma- 
“  1  J“t  instead  of  detracting  from  the 
sMcd  it  will  actually  add  to  it,  and  tl,es,„.  -d 
re  {arthc,r  increased  as  this  slower  inn- 

35  n!i  tlm  t‘  ‘f1  'iie same  rate  of  rotation 

as  tho  other, when  the  maximum  speed  „f  u,,. 

..  E3SS-  '■  "’»*  - ■«  “*•!»*• 

onofbm  nfV°PiVic*  (wi,h  “  diagram  of 
Hilo  i-C-  electoral  connections)  illus¬ 
trating  the  driving  of  a  shaft  which  mav  be 
connected  by  any  suitable  means  with'  tho 

x“ew  ,!lTuSrarin°  C  *  «  sirnilar 

'!**.  liinstrating  a  different  method  for  tho 
electoral  connections,  and  showing  the  eni° 
cyclicgearsmounted  on  ndriving-wheel  fni  , 
which  the  power-connections  are  made  Fig 
5°  7  is  a  top  view  showing  the  motor  armatures 

FigE8?sra  ?on°vinU'-1,?ircC,ly ' Up°"  a  , 

eig.  8  is  a  tops  lew  illustrating  the  same  fea 

|^,F  f  7,,nUt  sl,owi"8  a  driving  connra-  ■ 
«  k  t  leol*,cr  axle  Of  tho  car.  Fig.  9  is  1 

r  !,  !  m t0  K  ?;  8>  s**owing  tho  motora 
rm^m,oshna  wl»ich  is  com 
nectea  with  the  car- axles.  Fit.  30  is  n  vi««- 
illustrating  a  modified  wav  of mount  ini)  tZ  , 
shafts.  3  mourning  tho  < 

6°  .i,R',f^ing  t0  FiS*-  5  to  9,  inclusive  V  is  « 
ami  ^""“e-sbnft,  li  and  C  are  the  two  motoA  ’ 
g  DjnEj,lniF  rfI,resent  the  epicyclic  gea^  s 


•  method  of  connection  shown  In  FteStk  I 

•  motor-armature*  are  connected  in  tanlti&u  5 

•  arc  with  this  circuit  *1 - ,  and  so  am  tS.. 

-  field-mnpcts.  A  resistance  II  fa  located  h  ‘ 

'  the  field-circuits  of  the  two  machines  B(L 

t  This  resistance  is  adjusted  by  means  of  x 
1  switch  Iiii  such  mnnner  that  tho portion  of 
.  the  resistance  on  the  right  of  the  switch  I  is  l 
,  m  the  field-circuit  of  the  machine  Awhile'* 
the  portion  of  the  resistance  on  theleftof  l 
‘  l  ,V  swf‘,to\,Us  *?  tll°  flcW-cireuit  of  the  a*  \ 
chine  It.  1  he  shifting  of  the  switch  to  Use  f 
lyfl  diminishes  the  resistance  in  the  field  of  fc  \ 
the  machine  It.  and  increases  that  in  the  field  i 
of  the  machine  (’.  A  movement  to  the  right  { 
produces  the  reverse  effect.  If  tho  switch  I  • ) 
stands  at  a  central  |x*ition,  making  there-  f 
m stances  in  the  two  field-circuits  equal,  the  ij  5 
two  machines  will  Itavo  nn  equal  speed  faop-  - 
I>osite  directions,  and  the  shaft  A  will  remain  }. 
?*  "?V,  throwing  the  switch  I  to  the  left  f 
tho  field-magnet  of  the  machine  It  is  strength-  [ 
ened,  while  that  of  the  machine  C  will  bey:  [ 
weakened,  resulting  in  tho  conditions  iiltxs- 
tnilcd  by  Fig.  1  More  referral  to,  nod  pro- 
ducing  n  rotation  of  tho  shaft  A  at  a  speed 
which  is  proportional  to  the  difference  In  the 
NM'C«I  of  the  two  machines,  and  which  mir  9; 
bo  vari.sl  within  wide  limits.  By  swinginj 
the  switch  I  to  the  right  the  field  of  the  ma¬ 
chine  C  will  lie  made  strong  nnd  that  of  the 
machine  It  weak,  nnd  the  conditions  Jllns- 
traled  by  Fig.  J  will  be  obtained.  is  FI 

In  Fig.  C  the  field-magnet  eircuitsof  the  two  i; 
machines  nre  provided  with  enrrent-revera-  ; 
ers  J  .1',  ami  also  with  se|>aratc  adjustable 
resistances  K  K'.  By  means  of  tho  separate 
adjustable reslstnncfslhefleld-magnotsof the  i:j 1 
two  machines  mnv  bo  independently  varied 
in  strength.  Thereversing-switchesJJ'aUo 
permit  the  current  through  tho  field-magnet 
of  cither  machine  to  tic  reversed,  resullingin 
a  reversal  of  the  direction  of  rotation  of  the  i; 
machine  nnd  producing  the  conditions  Ulns- 
trated  by  Fig.  4.  In  Fig.  Gtheroisalsoillns- 

trated  the  cim>1nvn,n,,t..rnu  honin'  in  whirh 


iraicu  ny  ng.  4.  la  Fig.  G  there  is  also  illus¬ 
trated  tho  employ  ment  of  a  wheel  G',  in  which 
the  epicyclic  genre  F  are  placed.  Thiswheel 
G  is  illustrated  ns  n  grooved  pulley  for  tho  n- 
transmission  of  power  by  rope  belting;  but  it 
may  be  a  smooth- faced  pullev  or  it  ran  bo  a 
gear-wheel.  * 

The  electrical  connections  may  befSadoin 
various  wnys,  ns  will  bo  understood  by  dec-  is- 
tricians,  to  accomplish  the  purposes  of  mv 
invention  tvithout  departing  from  the  spirit 
thereof. 

In  Fig.  7  tho  shaft  A  Is  shown  as  the  axle 
of  a  car,  the  wheels  being  shown  at  L  V.  ,:i 
Hie  epicyclic  gearing  permits  of  tho  neces¬ 
sary  reduction  in  speed  or  multipli cation  of 
the  [lower  of  tho  motors  for  tbo  purpose  of 
street-car  propulsion,  amt  enables  tho  power 
to  ho  multiplied  and  the  speed  of  the  car-  'J3 
axle  reduced  to  nn  unlimited  extent  in  start¬ 
ing  tho  car  or  in  ascending  grados,  nnd  with¬ 
out  diminishing  tho  total  speed  of  tbo  two 
machines.  Since  the  direction  of  rotation  of 


the  car-axle  can  be  reversed  without  revers¬ 
ing  the  machines,  which  mnv  always  bo  run 
in  the  same  direction,  the  difficulties  hereto¬ 
fore  encountered  with  the  commutator- 
5  brushes  upon  cnr-niotorecnn  licentirely  over¬ 
come,  such  difficulties  being  Inrgely  incident 
to  the  reversal  of  the  motors.  In  case  the  car 
is  to  lie  operated  by  having  tho  two  motors 
hung  upon  one  nxle  it  may  be  desirable  to 
o  utilize  the  traction  of  the  other  wheels  of  the 
ear.  This  may  lie  accomplished  by  a  power- 
conncction  between  the  nxle  upon  which  tho 
motors  arc  iiiotin'c.1  and  the  other  axle,  ns 
illustrated  in  Fig.  S,  in  which  M  is  n  rope 
5  belting  extending  from  a  pulley  in  which  tho 
epicyclic  gears  arc  mounted  ton  similar  pulley 
on  the  other  axle.  The  weight  may  bo  dis¬ 
tributed  in  the  ease  of  car- propulsion  by 
mounting  the  motors  at  the  center  of  the  car 
o  upon  the  cqualizing-lmre,  anil  connecting  tho 
shaft  driven  by  the  motors  with  one  or  both 
of  the  car  axles  by  rope  bolting  or  other  suit¬ 
able  means,  ns  illustrated  by  Fig.  9. 

In  Fig.  10,  instead  of  sleeving  the  motors 
5  upon  the  shaft  to  bo  driven,  is  shown  an  ar¬ 
rangement  by  which  the  driven  shaft  is 
mounted  in  centers  formed  in  the  adjoining 
ends  of  the  motor-shafts.  Tho  epicyclic  gears 
arc  mounted  in  a  wheel, nsshown,  from  which 
0  the  power  is  transmitted.  Tho  motor-shafts 
nre  held  from  longitudinal  displacement  by 
centering-screws  set  against  theirouterends. 
It  is  evident  that  if  tho  driven  machinery  is 
to  be  operated  always  in  tho  satno  direction 
3  the  direction  of  rotation  of  the  shaft  A  will 
not  bo  reversed,  and  otic  machine  will  always 
act  as  a  motor  and  tho  other  as  a  dynamo. 
I’nder  such  circumstances  the  machine  which 
always  acts  ns  a  dynamo  may  bo  made  smaller 
0  than  the  machine  which  always  acts  ns  a  mo¬ 
tor.  This  might  bcthocnseindrivingalinc- 
slinfting  or  in  a  street-car  which  was  designed 
to  be  turned  by  a  tum-tablo  at  the  end  of  the 
route.  Jly  invention  contemplates  this  lim- 
S  itod  use  of  the  apparatus.  Its  full  benefits, 
however,  are  only  secured  when  the  driven 
shaft  is  required  to  ho  reversed  in  its  direc¬ 
tion  of  rotation  at  intervals,  thus  causing  the 
utilization  of  first  one  machine  as  n  dynamo 
0  nnd  then  the  other  to  reeeivo  the  thrust  of 
tho  other  machine,  which  nets  as  a  motor  for 
the  time  being. 

IVlint  I  claim  ns  my  invention  is— 

1.  The  method  of  operating  electric  motors, 


consisting  m  the  employment  of  differentially-  55 
acting  motors  and  utilizing  one  motor  to  re¬ 
ceive  the  thrust  of  the  other  motor,  thus  con¬ 
verting  the  first  motor  into  a  dynamo  and 
conserving  tho  energy  expended  upon  it  by 
the  second  motor,  substantially  ns  set  forth.  60 

2.  The  method  of  operating  electric  motors, 
consisting  in  tho  employments  differentially- 
ncting  motors  and  utilizing  one  motor  to  re¬ 
ceive  the  thrust  of  the  other  motor,  thus  con¬ 
verting  tho  first  motor  into  a  dynamo  nnd  65 
conserving  the  energy  expended  upon  it  by 
tbo  second  motor  and  varying  tbo  speed  of 
tho  driven  machinery  by  varying  the  relative 
speed  of  the  two  machines,  substantially  as 

3.  The  method  of  operating  electric  motors, 
consistingin  the  cmploymentof  differentially- 
acting  motors  nnd  utilizing  one  motor  to  re¬ 
ceive  the  thrust  of  the  other  motor,  thus  con-  ' 
verting  the  first  motor  into  a  dynamo  and  75 
conserving  the  energy  expended  upon  it  by 
tho  second  motor  nnd  reversing  tho  direction 

of  rotation  of  the  driven  machinery  without 
reversing  cither  of  the  motors  by  changing 
tho  dynnmic  relations  of  the  two  motors,  sub-  80 
stnntinlly  ns  set  forth. 

4.. Tho  combination,  with  n  driven  sbaft,o£ 
two  oleotro-dynninio  or  dynamo-electric  ma¬ 
chines,  a  differential  gearing  connecting  such 
machines  with  tho  shaft  to  be  driven,  nnd  83 
moans  for  changing  the  dynamic  rolntionsof 
such  machines,  substantially  os  set  forth. 

5.  Tho  combination,  with  a  driven  shaft,  of 
two  clectro-dynamic  or  dynnmo-olectric  ma¬ 
chines,  a  differential  gearing  connecting  such  90 
machines  with  tho  shaft  to  bo  driven,  and 
means  for  varying  the  strength  of  tho  field- 
magnets  of  such  machines,  substantially  as 
set  forth. 

G.  The  combination,  with  a  driven  shaft,  of  93 
two  electro-dynamic  or  dynamo-electric  ma¬ 
chines,  differential  gearing  connecting  snch 
machines  with  tho  shaft,  and  means  for  si¬ 
multaneously  increasing  tho  strength  of  tho 
field-magnet  of  one  machine  nud  decreasing  too 
the  strength  of  the  field-magnet  of  the  other 
machine,  substantially  ns  set  forth. 

This  specification  signed  nnd  witnessed  this 
17th  day  of  Slav,  1890. 

TIIOS.  A.  EDISON. 

Witnesses: 

W.  S.  I.OGUE, 

Tuojias  Maocire. 
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THOMAS  A.  KDISOX,  OF  MEXI.O  PARK,  XEW  JERSEY. 

METHOD  OF  AND  APPARATUS  FOR  DRAWING  WIRE. 


To  all  whom  it  may  concern: 

Re  it  known  Hint !,  Thomas  A.  Edison,  of 
Menlo  Park,  in  Hie  comity  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  and 
useful  Improvement  in  the  Method  of  nnd  Ap¬ 
paratus  for  Drawing  Wire,  (Oise  Xo.  f!22,)  or 
which  the  following  is  a  specification. 

The  object  I  have  in  view  is  to  make  the  op¬ 
erations  of  drawing  wire  nnd  annealing  it  a 
continuous  process,  the  result  being  neheup- 
cning  of  the  product  nnd  a  snving'in  cost  of 
manufacturing  plant.  This  I  accomplish  by 
providing  means  for  annealing  the  wire  at  in¬ 
tervals  between  a  scries  of  graduated  die- 
plates,  through  which  it  is  drawn.  The  an¬ 
nealing  I  prefer  to  perform  by  heating  tlio 
wire  by  an  electric  currentof  low  tension  nnd 


heated  could  bo  arranged  in  series  in  ono  cir¬ 
cuit,  nnd  the  difference  in  current  supplied 
to  the  several  portions  could  bo  regulated  by  55 
an  adjustment  of  the  contact  brushes  or  roll-  ' 
ers  upon  the  wire  so  .as  to  include  more  or  less 
of  it  at  each  point  where  heated.  This  way 
of  regulating  the  current  could  also  be  used 
if  independent  circuits  from  one  or  different  fio 
machines  were  used.  1’ickling-resorvoirswill 
also  be  arranged  in  the  line  of  the  wiro  after 
cadi  dynamo-connection  to  removo  the  oxide, 
anil  proper  drawing-wheels  will  be  used,  be¬ 
fore  or  after  which  the  heating-connections  65 
can  be  located. 

Tlio  power  that  is  saved  by  annealing  the 
wire  between  the  dies  will  serve  to reduco  tlio 
expense  of  running  tlio  dynamos,  even  if  the 
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THOMAS  A.  KDISOX,  OF  LLEWELLYN  PARK,  NEW  JERS 

APPARATUS  FOR  TRANSMITTING  POWER. 


To  all  whom  it  may  concern: 

lie  it  known  Hint  I,  Thomas  A.  Edison,  n 
citizen  of  Uiol'nitcil  Slates, residing  at  Llew¬ 
ellyn  Park,  in  the  county  of  Essex  nudStntcof 
5  New  Jersey,  have  invented  a  new  and  useful 
Improvement  in  Apparatus  for  Transmitting 
Power,  (Case  XaSiil,)of  which  the  following 
is  a  specilicatiou. 

My  invention  relates  more  particularly  to 
o  gearing  for  driving  machinery  by  elect  rie  mo¬ 
tors,  and  especially  to  the  propulsion  of  cars 
liv  such  motors,  although  it  is  applicable,  gen¬ 
erally,  its  a  mechanical  movement. 

The  invention  consists  in  the  several  novel 
5  elements  of  the  gearing  and  in  the  various 
novel  combinations  of  such  elements,  all  ns 
fully  hereinafter  explained. 

In  the  accompanying  drawings,  forming  a 
part  hereof.  Figure  1  is  a  perspective  view  of 
io  a  simple  form  of  the  improved  epicydic  train 
which  forms  an  element  of  my  gearing;  Fig. 
-,  a  similar  view  of  a  form  of  tho  opicyclic 
train,  in  which  tliedifTcrcntially-nctingwliccls 
rotate  in  thosnmcdircction;  Fig.  .1,  a  top  view 
:5  showing  the  employment  of  a  plurality  of 
ropcsor  1  rolls  with  the  opicyclic  train;  Fig.  1, 
a  top  view  illustrating  the  preferred  applica¬ 
tion  of  the  gearing  to  tho  propulsion  of  cars. 

The  improved  form  of  cpicyclic  train,  which 
1°  forms  one  of  the  principal  features  of  inven¬ 
tion,  is  one  employing  transmitting  ropes  or 
lrelts  instead  of  engaging  cogs.  In  its  sim¬ 
plest  form,  Fig.  1,  It  is  composed  of  two  wheels 
A  IS,  mounted  loosely  on  n  slinft  C  and  rotat- 
5  mg  in  parallel  planes.  ISctwocn  the  wheels 
there  projects  from  the  sliaftnn  nrm  a,  which 
is  fixed  to  tho  shaft  and  has  at  its  outer  end 
a_ cross-bar  b,  which  carries  two  wheels  E  F. 
These  wheels  K  Fare  thus  located  ononcside 
,o  of  tiro  center  of  the  wheels  A  It  and  tiro  tan¬ 
gential  thereto.  An  endless  rope  or  belt  G 
passes  around  the  wheels  A  It  and  E  F,  ns 
shown.  Assuming  that  power  is  applied  to 
the  wheels  A  It  so  as  to  produce  rotation  of 
5  such  wheels  in  opposite  directions,  ns  shown 
by  the  arrows  in  Fig.  1,  if  tho  wheels  A  It 


not  supply  tho  rope  or  belt  fast  enough  for 
tho  former,  and  tho  nrm  a  will  bo  carried 
around  in  thosamo  direction  ns  that  in  which 
the  wheel  A  rotates  with  n  speed  proportional 
to  the  difference  in  speed  between  tho  wheels 
A  and  II,  mid  thus  tho  shaft  C  will  be  turned. 
If  tho  wheel  It  rotates  faster  than  tho  wheel 
A,  the  direction  of  rotation  of  tho  shaft  C  will 
bo  reversed  and  its  speed  of  rotation  will  be 
projiortional  to  tho  difference  in  speed  be¬ 
tween  tho  two  wheels.  This  form  of  epicyelic 
train  produces  all  thocffcctsof  asimilar  train 
with  cog-wheels,  whether  tho  power  is  applied 
to  the  wheels  or  to  thoslmft,  and  when  applied 
to  tho  former,  whether  it  operates  ono  or  both 
wheels,  and  in  the  latter  case,  whether  tho 
wheels  turn  in  the  same  or  in  opposite  direc¬ 
tions.  Tho  train  with  belt-connected  wheels 
can  be  run  at  a  higher  speed  than  one  with 
cog-wheels,  produces  little  noise, nnd  isn  more 
practical  gearing  in  many  ways.  Like  tho 
opicyclic  train  composed  of  cog-wheels,  itmny 
be  used  in  all  tho  ways  indicated  or  in  any 
other  manner  within  the  range  of  its  utility. 
To  revolve  the  wheels  A  and  II  of  Fig.  1  in 
opposite  directions  from  a  shaft  would  requiro 
the  ttso  of  a  crossed  rope-belt  for  ono  of  tho 
wheels,  or  an  intermediate  cog-wheel,  if  cog¬ 
wheels  were  employed  for  tho  connections. 

In  tho  form  of  my  improved  opicyclic  train 
shown  ill  Fig.  2  tho  wheels  A II  when  rotated 
in  tho  snnto  direction  produce  tho  snmecffect 
ns  when  the  wheels  A  II  of  Fig.  1  nro  rotated 
in  opposite  directions.  This  is  accomplished 
by  reversing  the  application  of  tho  ropo  or 
bolt  G  to  one  of  tho  wheels  A  or  B  by  tho  in¬ 
tervention  of  an  additional  pair  of  interme¬ 
diate  wheels  E'  F’,  which  nro  mounted  on  the 
cross-bar  b'  of  an  arm  a',  projecting  from  tho 
shaft  C  in  lino  with  tho  arm  a,  butin  tho  dia- 
motricnlly-oppositediroction.  The  additional 
pair  of  intermediate  wheels  forms  an  addi- 
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To  all  whom  it  may  concern: 

Rc  it  known  Hint  I,  Thomas  A.  Edison,  n 
citizen  of  the  United  States, rcsidingnt Llew¬ 
ellyn  Park,  in  the  county  of  Essex  mid  State 
.  5  of  New  Jersey,  have  invented  a  certain  now 
and  useful  Improvement  in  Phonographs, 
(Case  No.  S10,)  of  winch  the  following  is  a 
specification. 

My  invention  relates  to  tlio  use  of  flexible 
10  phonograui-bianks  which  may  bo  sheets  of 
flexible  material  capable  of  being  indented 
by  tho  rocordingqioint  of  tlio  phonograph, 
and  which  may,  if  required,  bo  provided  with 
a  backing  of  paper  or  similar  flexible  ran- 
15  tcrial.  My  object  is  to  cnablo  such  flexible 
sheets  to  bo  used  with  tho  tapering  phono- 
gram-cylindor  of  tho  phonograph. 

In  carrying  my  invention  into  efTcctl  pro¬ 
vide  tho  phonogram-blank  holder  with  means 
20  for  securing  a  rolled  phonogram-blank  in 
place  thereon  and  with  a  guide  for  guiding  tho 
sheet  of  which  the  phonogram-blank  is  made. 
I  prefer  to  use  ns  a  means  of  securing  the 
phonogram-blank  on  its  holder  numerous 
25  sharp  points  studding  tho  face  of  the  holder 
of  such  length  as  to  enter  the  flexible  sheet 
of  the  phonogram  without  penetrating  en¬ 
tirely  through  it.  I  prefer  to  use  as  n  guide 
a  flange  at  ouc  end  of  the  plionogrnm-holdcr. 
jo  When  a  false  shell  is  used  ns  tho  phonogram- 
holder,  I  prefer  that  it  shall  have  a  tapering 
bore,  so  that  it  cun  bo  placed  on  the  tapering 

phonogram-cylinder,  and  havinga  cylindrical 

outer  surface  around  which  tho  flexible 
35  phonogram-sheet  maybe  bent  or  rolled,  such 
shell  being  provided  with  means  for  securing 
the  flexible  sheet  to  it,  and  with  means  for 
guiding  such  sheet  into  its  proper  position  in 
placing  it  upon  the  false  shell.  I  prefer  to 
provide  the  false  shell  with  numerous  fino 
sharp  points,  which  enter  tlio  flexible  sheet 


phonogram-cylinder;  Fig.  2,  a  longitudinal 
section  of  thesame  with  the  phonogram-blank 
in  position,  the  phonogram-cylinder  being  in 
elevation;  l’ig.  3,  a  view  of  the  flexible  phono¬ 
gram-blank  before  it  is  placed  on  the  falso 
shell,  and  Fig.  4  an  end  view  of  the  phono¬ 
gram-cylinder  with  tho  false  shell  and  tho 
phonogram-blank  placed  on  it. 

A  is  tho  ordinary  phonogram-cylinder, 
which  is  of  tapering  form  ns  usual. 

11  is  the  false  shell,  which  has  a  tapering 
boro  and  a  cylindrical  outer  surface,  and  is 
provided  at  one  end  with  a  raised  flange  C. 
Such  falso  shell  is  provided  with  a  number  of 
rows  of  fine  sharp  points  D,  which  are  merely 
sharp  burrs  on  the  metal  surface,  raised  suffi¬ 
ciently  above  such  surface  to  enter  the  phono¬ 
gram-blank,  but  not  to  pass  through  it. 

Tho  flexiblo  phonogram-blank  may  bo  a 
sheet  of  paper  a,  covered  with  suitable  flexible 
mnterial  h,  adapted  to  receive  tho  impressions 
of  the  recording-point  of  tho  phonograph. 
Snell  sheet  is  rolled  around  the  fnlso  shell, 
with  its  edges  meeting  at  c,  being  gnided  in 
rolling  by  the  raised  flange  C,  so  as  to  assume 
its  true  position  on  the  shell,  and  the  papet 
backing  is  penetrated  by  the  sharp  points  on 
such  shell,  so  that  the  sheet  is  held  securely 
in  position.  The  false  shell  is  slipped  on  the 


What  I  clniin  is— 

1.  The  combination,  in  a  phonograph,  of  « 
phonogram-blank  holder  provided  with  a 
studded  surface  for  securing  the  phonogram 
sheet  in  place,  substantially  as  set  forth. 

2.  The  combination,  in  a  phonograph,  of  i 
phonogram-blank  holder  provided  with  « 
euide  and  a  sheet  phonograph-blank  boni 
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To  till  whom  it  may  concern: 

He  it  known  tlmt  I,  Tin  >mas  A.  Edison*,  n  citi¬ 
zen  of  tlie  I'niteti  States,  residing  at  Orange, 
in  tlic  county  of  Essex  and  Stato  of  New  Jcr- 
5  so.v,  have  invented  an  Improvement  in  Meth¬ 
ods  of  Making  l’honogmin-llliinks,  (Case  No. 
Mi.)  of  which  the  following  isn  specification. 

My  invention  relates  particularly  to  that 
classof  phonogram-blanks  which  nrc’designed 
to  for  repeated  use— that  is, blanks  which,  when 
they  have  once  been  used,  have  their  outer 
surfaces  shaved  off  and  are  then  in  condition 
to  be  used  again.  In  this  class  of  phonogram- 
blanks  tlie  recording  substance  is  of  consid- 
15  orable  thickness. 

The  object  of  my  invention  is  to  simplify 
the  construction  of  phonogram -blanks,  to 
make  them  more  durable,  and  especially  to 
so  construct  them  that  they  shall  not  crack 
ro  by  reason  of  expansion  and  contraction  due 
to  large  changes  in  temperature  to  which  they 
are  often  subjected. 

In  the  use  of  phonogram-blanks  as  hereto¬ 
fore  constructed  it  lms  been  found  that  there 
-5  was  a  great  tendency  to  crack  in  cold  weather, 
owing  to  contraction  of  the  material  compos¬ 
ing  the  cylinder;  but  by  the  construction 
which  is  hereinafter  described  this  tendency 
is  remedied. 

33  My  invention  consists  in  the  method  of 
making  tho  support  or  backing  for  phono¬ 
gram-blanks. 

My  invention  also  consists  in  the  method  of 
making  the  outer  recording  cylinder  or  blank. 
35  My  Invention  also  consists  in  the  method  of 
uniting  the  backing  or  support  and  the  outer 
cylinder. 

In  the  accompanying  drawings,  Figure  1 
illustrates  the  method  of  making  the  backing 
so  or  support  for  the  recording-surface.  Fig.  2 
illustrates  the  method  of  making  said  record¬ 
ing-surface.  Fig.  3  shows  tho  central  cylin¬ 
der  partially  in  place  within  tho  recording- 
cylinder.  Fig.  4  is  a  cross-section  of  a  com- 
45  pleted  photiograni-cvliuder. 

The  phonograui-blank  consists  of  a  central 
tube  S,  of  paper  or  other  tough  or  fibrous 
sheet  material,  a  Inver  of-  paraffine  0  orsimi- 


tho  outer  cylinder  which  will  prevent  break 
ago  of  the  same  in  placing  it  on  tho  phono 
gram  cylinder  or  carrier  or  by  accidental  jar 
ring  to  which  it  may  bo  subjected. 

I  will  first  describe  the  paper  tubo  and  thi 
method  of  niakingthcsnme.  Thistnboshouh 
bo  slightly  tapering,  as  is  well  understood  ii 
the  art, and  to  produce  such  taper  I  wind  thi 
strip  from  which  tho  tnbo  is  mado  on  a  man 
drel  which  has  a  slight  taper.  The  strip  ha; 
a  width  equal  to  tho  length  of  the  cjlmde 
desired, and  itisovident  thatif  thetwoodge: 
were  of  equal  length  tho  strip  would  notwfm 
on  the  tapering  mandrel  evenly,  byreasono 
the  greater  circumference  at  oneend  than  a 
theothcrcndof  themandrel.  Toobviatolhi; 
difficulty  I  cut  the  strip  from  tho  circnmfer 
dice  of  a  circle  the  radius  of  which  will  de 
pend  on  the  amount  of  taper  required.  Ir 
practico  I  have  used  paper  ent  from  a  circb 
of  twelve  feet  radius.  Fig.  1  of  tho  drawing 
indicates  the  curved  form  of  tho  strip,  thi 
curvo  being  largely  exaggerated.  The  oute 
edge  1  of  said  strip  is  a  segment  of  tho  pe 
riphery  of  the  circle,  and  the  edgo  2  is  a  seg 
merit  of  a  circle  whose  radius  is  equal  to  twelvi 
feet  minus  tho  width  of  the  strip.  Tho  edg 
2  will  therefore  tic  shorter  than  tho  edgo  1 
but  the  lengthsof  edges  land  2  bear  the  sann 
relation  to  each  other  that  tho  circumfercnci 
of  the  mandrel  at3  docs  to  thccircumferenci 
at  4.  Hence  as  the  strip  is  wound  one  or  mor 
times  around  it  lies  flat  and  even  on  tho  man 
drel.  When  a  tube  of  sufficient  thickness  i 
produced,  tho  paper  strip  is  cut  off  and  it 
end  cemented  to  prevent  uncoiling  by  mean 
of  a  composition  consisting  of  glne  and  glye 
erine,  or  other  suitable  adhesive  substance 
As  seen  from  Fig.  1,  tho  strip  is  formed  witl 
its  ends  cut  substantially  on  radial  lines,  ir 
order  that  t  he  tube  formed  may  hnvo  the  sami 
number  of  thicknesses  of  paper  thronghou 
its  entire  body  and  may  fit  evenly  and  snugl; 
on  the  phonogram-cylinder  with  which  it  i 
used.  Onlv  a  portion  of  tho  strip  being  show 
in  tho  figure,  one  end  only  appears  cut,  as  in 
dieated.  The  tubo  or  cyliudertbus  formedi 
then  soaked  in  a  waterproofing  material- 
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U  u-Jion 


.  -  ,l  knotvn  that  1,  Thomas  A.  Edison,  n 
citizen  of  the  Tailed  States,  residing  at  I.lcw- 
oll.vn  I’ark,  in  the  county  of  Essex  and  State 
-  of  Now  Jersey,  have  invented  a  nowanduso- 
C1  I'”Ur,vS,,K‘.,l.t !"  Pl10"o"rain-Ilinnks,  (Caso 


N’o.  S57),  of  which  the  following  is  a  specifi- 


My  invention  relates  particularly  to  that 
class  of  phonogram-blanks..  which"  are  de¬ 
signed  for  repeated  use — that  is,  blanks— 
which  when  they  have  once  been  used  have 
their  outer  surfaces  shaved  o(T  and  arc  then 

...  ... ,  ,  n„ni|1  In  t|,js  c],uss 


■  of  phonogram-blanks  the  recording  substance 
1S  considerable  thickness. 

I  lie  object  of  my  invention  is  to  simplify 
the  construction  of  phonogram  -  blanks,  to 
make  them  more  durable,  and  especially  to 
:  SO  construct  them  thntthcy  shall  not  crack  by 
reason  of  expansion  and  contraction  due  to 
largo  changes  in  temperature,  to  which  they 
arc  often  subjected. 

‘  fore  constructed  it  has  been  found  that  there 
'  e  ^>ecn  a  great  tendency  to  crack  in  cold 

f?mP0fi.»R  tile  cylinder;  but  by  the  construc- 


ui  which  is  hereinafter  described  this 


My  in 


or  Support  for  the  recording-surface,! - 

manor  described  nud  claimed. 

In  the  accompanying  drawing,  the  figure 
is  a  cross-scct  ion  through  a  phonogram-blank. 
Hie  blank  consists  of  a  central  tube  1,  of 
fhorfibrousshcct  material,  a 


htyerof  paraffine  -  orsimilnr  material  th ... 

and  an  outer  layer  3  of  the  substance  which 
constitutes  the  record-rcccivingstirface.  The 


This  tube  is  then  soaked  in  waterproofing 
material— such,  for  example,  as  paraffine — 
at  a  high  licat  to  render  it  moisture-proof 
and  is  allowed  to  cool,  after  which  it  isslipped 
onto  a  cold  mandrel  and  dipped  into  molted 
paraffine  or  some  analogous  material  whoso 
coefficient  of  expansion  is  about  twice  that 
of  the  material  constituting  tho  recording- 
surfneo  and  held  long  enough  to  gather  a 
coating  of  considerable  thickness.  Tho  man¬ 
drel  and  coating  aro  then  removed,  and  when 
tho  latter  is  sufficiently  cool  it  is  placed  in  a 
latho  and  turned  down  to  tho  desired  size, 
a  slight  taper  being  given  tothosnrface. 

Tho  method  of  making  tho  outcror record¬ 
ing  cylinder  is  ns  follows:  A  cold  mandrel— 
that  is,  preferably  about  tho  temperature  of 
the  atmosphere— is  covered  with  an  oil— snch 
-  -  castor  or  olive  oil— and  isdipped  in  a  batji 


of  ttio  wax-liko  or  other  material  which  is  to 
constitute  tho  outer  cylinder  and  is  held 
there  for  a  short  time.  Tho  mandrel  being 
cold,  tho  material  chills  thereon.  When  a  suf¬ 
ficient  thickness  has  formed  on  tho  mandrel- 
say  two  or  three  times  tho  thickness  of  tho 
coating  on  tho  paper  tube— it  is  taken  out 


and  allowed  to  cool;  but  before  it  lias  cooled 
sufficiently  to  cause  tho  coating  to  stick  to 
tho  mandrel  said  coating  isslipped  off.  This 
is  easily  done  by  reason  of  tho  lubrication  of 
the  mandrel,  before  being  removed  the  ends 
tlie  cylindcrare  trimmed  down  witliaknifo 
_.  otherwise  to  remove  superfluous  material. 
The  recording-cylinder  is  then  allowed  tofur- 


. . . .  is  turned  down  in  a  lathe  to 

e  proper  size,  and  ils  outer  surface  is  mado 
‘  o  cylinder. 


Tho  central  and  the  recording  cylindersaro 
jw  ready  to  be  united  to  form  the  completed 
j.Jtonogram-blank.  Tho  two  cylinders  are  so 
proportioned  that  cylinder  3  will  slip  over 
cylinder  2  about  two-thirds  or  three-fourths 
of  its  length  when  both  are  at  a  normal  tc 


is  heated,  whereby 
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To  alt  whom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  comity  of  Middlesex  and 
State  of  New  Jersey,  have  Invented  a  now  and 
5  useful  Improvement  in  tho  Manufacture  of 
Incandescing  Electric  Lamps,  (Case  No.  525,) 
of  which  the  following  is  a  specification. 

In  mvnppliention  No.5IC(Serial No. 77,520) 
is  set  forth  a  new  form  of  incandescing  dee- 
to  trie  lumps— viz., one  whose  inclosing-globc  is 
charged  with  an  inert  gas  at  a  pressure  suffi¬ 
cient  to  prevent  the  electrical  carrying  with- 

'"yty^Ircscnt  invention  relates  to  methods  of 
is  charging  the  globe  with  nitrogen, which  isnn 
inert  gas  especially  adapted  to  bo  used  for 
this  purpose.  Such  method  consists  in  allow¬ 
ing  the  globe  to  bo  filled  with  a  gas  contain¬ 
ing  nitrogen  and  capable  of  being  decom- 
zo  posed  under  certain  conditions  into  its  con¬ 
stituent  parks,  and  applying  such  conditions 
in  the  presence  of  means  for  absorbing  or 
Otherwise  getting  rid  of  the  constituents  other 
than  nitrogen,  thus  leaving  the  globe  charged 
.-5  with  nitrogen.  Ilcfore  tho  decomposition  of 
the  gas  the  globo  should  bo  partially  ex¬ 
hausted— that  is,  to  a  pressure  a  little  above 
that  at  which  the  nitrogen  is  to  bo  used,  the 
exact  point  being  determined  by  experiment, 
jo  so  that  the  withdrawal  of  the  other  constitu¬ 
ents  will  leave  the  nitrogen  at  proper  pressure. 

My  invention  is  preferably  accomplished  in 

one  of  two  wavs.  For  cither  of  these  ways 
tho  exhaust-tube  of  the  lamp-globo  is  nt- 
35  Inched  bv  means  of  an  nir-tiglit  joint  to  nn- 
otlier  globe  tho  latter  being  provided  with 
means  for  attaching  it  to  an  exhausting  ap¬ 
paratus.  According  to  one  of  tho  preferred 


methods  the  second  or  auxiliary  globe  con-  < 
o  tains  a  spiral  of  iron  or  other  readily-oxidiz-  . 
able  metal,  which  is  connected  by  lending-m 
wireswithasotireoof  electricity,  both  globes  < 


in  the  usual  manner.  By  the  second  metli 
I  first  exhaust  tho  lamp  and  tho  auxilir 
globe  to  .as  complete  a  vacuum  ns  possible 
means  of  a  Sprcugel  pump,  and  then  fill  b< 
globes  with  cyanogen  gas  to  the  proper  pre 
ure,  as  explained.  In  this  caso  I  use  a  fi 
ment  of  carbon  instead  of  a  metal  wire  in  1 
auxiliary  globe.  Such  carbon  filament 
ing  heated  to  incandescence,  tho  cynnof 
is  decomposed  and  the  carbon  i-  deposited 
the  filament,  while  tho  nitrogen  remains 
the  globe.  ,  . 

My  invention  is  illustrated  in  the  ncci 
panving  drawings. 

A  represents  tho  iaclosing-globo  of  an 
candcsciiig  electric  lamp,  and  B  tho  flexi 
carbon  filament  thereof,  connected  with  le 
ing-in  wires  1  2.  Tho  exhaust-tube  a  is  c 
nected  by  a  rubber  stopper  b  with  tho  gl 
"lobe  C.  Within  such  globo  is  connected 
spiral  D,  which  is  of  metal  or  carbon,  as 
case  may  be.  Wires  3  4  connect  the  sp 
with  a  sourco  of  electricity.  The  tube 
used  to  connect  with  the  exhausting  aj 
rat tis,  while  the  tube  d  is  for  tho  admiK 
of  gns  to  tho  globe.  Where  air  is  used, 
tubo  d  would  of  courso  bo  dispensed  witt 

1.  The  method  of  charging  the  inclos 
•dobe  of  an  incandescing  electric  lamp  \ 
an  inert  gas,  consisting  in  separating  or 
composing  within  tho  globo  a  gas  of  w 
such  inert  gas  forms  a  part  and  removing 
constituents  other  than  tho  inert  gas,  subs 
tially  as  set  forth.  ,  .  .  „ 

»  'phe  method  of  chargiug  tho  inclos 
globe  of  an  incandescing  electric  lamp ; 
an  inert  gas,  consisting  in  separating  01 

suelf inert  informs* tf'parb^uch  gas  b 
before  decomposition  at  a  pressure  above 
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.  To  all  whom  it  may  concern: 

He  it  known  Hint  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  Hie  county  of  -Middlesex  and 
Stnteof  Nuw  Jersey,  lmvo  invented n  newnnd 
5  useful  Improvement  in  Carbonizing,  (Case 
No.  511,)  of  which  the  following  is  n  specifi- 

My  invention  relates  to  the  process  of  car- 
lionizing  filaments  for  the  incandescing  con- 
10  doctors  of  electric  lamps.  I  have  found  that 
the  higher  the  temperature  to  which  such  fila¬ 
ments  arc  raised  before  decomposition  com¬ 
mences  the  more  complete  will  bo  the  car¬ 
bonization  ami  the  more  compact  and  homo- 
15  gcneotis  will  lie  the  residual  cartion  remain¬ 
ing  after  the  process.  Hv  placing  the  fila¬ 
ments  during  carbonization  under  a  higher 
than  atmospheric  pressure  the  temperature 
necessary  for  dccnm|iosilion  is  raised  to  a 
:o  point  higher  than  the  normal  one.  Tonccoin- 
I’lish  this  result,  I  place  the  filaments  in  a 
closed  llask,  in  which  is  placed  a  quantity 
of  hydrocarbon  or  of  any  other  substance, 
which  when  heated  gives  oil  a  gas  or  vapor 
-5  other  than  oxygen— that  is,  one  which  will 
not  injure  the  filaments  duringcarbonization. 
Tho  gas  or  vapor  given  off  by  this  substance 
increases  the  pressure  in  tho  flask  to  the  de¬ 
sired  point.  I11  onler  to  maintain  this  in- 
50  creased  pressure,  I  place  the  flask  within  an 
ou  ter  closed  flask  or  chamber,  which  also  con¬ 
tains  a  quantity  of  the  sumo  or  a  similar  sub¬ 
stance,  and  the  gas  or  vapor  given  off  by 
which  prevents  a  reduction  of  pressure  by 
35  leakage  from  the  inner  chamber. 

Mv  invention  is  illustrated  in  the  accoinpa- 


^ 7 


0  both  being  made. of  a  material— such  as  car¬ 
bon  or  nickel— capable  of  withstanding  high 
temperature.  Each  isprovided  withn  tightly- 
secured  cover.  Within  tho  inner  flask  15  are 
placed  the  molds  <1  it,  containing  the  fila- 
5  meats  to  be  carbonized.  The  whole  is  placed 


well  above  the  fire. 

Within  each  flask  is  placed  a  portion  of  t 
hydrocarbon  orothercoinpoundh.which  up 
being  heated  in  the  furnace  gives  off  a ; 
other  than  oxygen,  which  increases  the  pre 
uro  in  the  inner  flask,  while  that  in  theon 
chamber  prevents  tho  reduction  of  pressi 
by  tho  leakage  of  the  inner  one.  The  pre 
urc  can  thus  be  raised  to  that  of  several 
mospliercs,  it  being,  however,  observed  tl 
the  pressure  is  not  so  great  as  to  injuro  t 
material  of  which  tho  flasks  and  molds  : 
composed.  After  carbonization  tho  cover 
the  flask  A  is  removed  and  tho  chnmber 
can  then  bo  lifted  out. 

What  I  claim  is- 

1.  Tho  method  of  carbonizing,  consisti 
in  heating  the  cnrbonizable  material  in  t 
presence  of  a  substanco  which  gives  oft  a  { 
other  than  oxygon  to  increase  tho  pressure 
the  carbonizing-fiask,  and  maintaining  so 
pressure  by  heating  a  similar  material  ii 
chambersurrounding  said  flask,  substantia 
as  set  forth. 

2.  Tho  combination,  in  carbonizing  ap| 
ratus,  of  a  flask  containing  the  material  to 
carbonized  and  asubstance  which  gives  of 
gas  other  than  oxygen  when  heated,  and 
outer  inclosing-flask  containinga  similar  si 
stance,  substantially  as  set  forth. 

3.  Tho  combination,  in  carbonizing  apj 
ratus,  of  a  flask,  a  series  of  molds  in  said  fla 
containing  the  material  to  bo  carbonized 
substance  in  said  flask  which  gives  off  a  f 
other  than  oxygen  when  heated,  and  an  ou 
iuclosing-flask  containinga  similar  subs  tan 
substantially  as  set  forth. 

Tlnsspecification signed  and  witnessed  t 
17th  dav  of  February,  1SS3. 

TI10S.  A.  EDISON 
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INVENTOR'/ 


li«  it  known  (lint  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  mid 
-  State  of  New  Jersey,  have  invented  a  new 
5  and  useful  Improvement  in -Systems  of  Elec¬ 
tric  IJtrlitinjr,  (C  ase  Xo. .ITS,)  o'f  which  the  fol- 
tag  is  a  specification. 

.  The  object  of  this  invention  is  to  provide 
a  simple  and  efficient  cut-nut  for  electric 
;  13  lamps,  which  I  prefer  to  employ  with  lamps 
of  the  incandescent  variety,  m!  that  when  a 
lamp-carbon  breaks  or  when  from  ativ  reason 
current  ceases  to  pass  through  the  'lamp  it 
will  be  cut  out  of  circuit  ami  circuit  closed 
'5  around  it  to  an  auxiliary  lamp  placed  in  a 
sliunt,  whicli  cut-out  mccliauism  shall  bo  so 
arranged  as  to  net  with  uiiusiml  promptness 
and  to  prevent  spark,  tho  circuit  nover  being 
broken.  I  accomplish  this  by  employing, 
:o  preferably,  n  ditferential  electro-magnet  in 
connect  ioti  with  each  lamp  or  group  of  lamps 
which  it  may  bo  desirable  to  cut  out  of  cir¬ 
cuit  at  any  time.  Such  differential  magnet 
is  so  arranged  that  when  current  through  tho 
lamp  or  group  thereof  ceases  its  balance  will 
be  destroyed,  and  this  will  operate  circuit- 
coutrolling  apparatus  wldeli  will  close  a  shunt 
around  thclnmp,  includingnn  auxiliary  lamp. 

I  prefer  to  employ  an  electro-magnet  having 
50  twodilTerenlially-wound setsof coils.  Thelow- 
rosistanee  coils  of  this  magnet  are  in  the  main 
tine,  while  its  fine-wire  or  high-res istanoeeoils 
arc i.. a. -.limit around  thelamp.  Asecondshnnt 
around  tho  lamp  includes  tho  pivoted  spring- 
35  retracted  arnintureof  tho  ditferential  magnet, 
which  armature  is  provided  with  contacts  for 
making  nud  breaking  the  shunt  in  which  it 
lsplneed.  Thcditrereatinl magnet issowonnd 
and  its  armature  so  adjusted  tlmt  when  tho 
40  lamp  is  burning  the  two  sets  of  coils  will  bal¬ 
ance  each  other,  and  said  armature  will  be 
Held  away  from  the  magnet  by  a  spring;  hut 
should  the  lamp  break  and  current  ceaso  to 
_  Ilass  through  it  mid  through  tho  low-resist- 
45  nnce  coils  in  the  main  lino  tho  mngnetic  bal¬ 
ance  will  be  destroyed  and  thenrmaturo  will 


shunt.  The  shunt  controlled  by  tho  arma¬ 
ture-lever  limy  be  divided  into  any  desired 
nuiiiber  of  branches,  cacii  including  an  in¬ 
candescing  lamp.  These  divisions  areciosed  55 
and  broken  by  nn  arm  included  in  the  main 
portion  of  the  shunt  and  carried  by  a  ratch¬ 
et-wheel  revolved  by  a  pawl  carried  by  the 
armature-lever.  When  the  first  lamp  breaks, 
the  armature  is  attracted  and  its  pawl  moves  Co 
the  ratchet-wheel  and  contact-arm, closingtho 
first  division  of  the  shunt;  and  if  the  lamps 
in  this  division  break,  circuit  is  dosed  through 
the  next  one,  and  so  on,  tho  lamps  being  suc¬ 
cessively  thrown  into  circuit  as  the  preceding  65 
ones  nro  destroyed. 

While  I  prefer  to  employ  tho  differential 
electro-mngnetic  device  described,  it  is  evi¬ 
dent  tlmt  a  single  cleetro-magiiot  placed  in  a 
shunt  around  the  lamp  may  bo  used  to  con-  70 
trol  tho  second  sliunt  When  tho  lamp-cir¬ 
cuit  is  broken,  current  passes  through  this 
magnet,  which  attracts  the  armature-lover 
ami  closes  the  shunt.  Another  differential 
arrangement,  however,  may  be  used,  consist-  75 
ing  of  a  low-resistance  magnet-coil  in  tho  main 
line  and  a  permanent  magnet  noting  oppo¬ 
sitely  upon  the  armature  and  mnintaining  a 
magnetic  balnneo  when  current  Is  passing 
through  the- coil,  but  overcoming  said  coil  So 
when  the  main  circuit  is  broken.  ' 

Tho  invention  is  illustrated  in  the  annexed 
drawings,  iu  which— 

Figure  I  is  a  diagram  of  the  form  in  which 
only  one  auxiliary  slinnt  around  the  lamp  is  85 
used;  Fig.  2,  a  diagram  showing  tho  arrange¬ 
ment  for  throwing  lamps  successively  into 
circuit,  and  Fig.  3  an  illustration  of  tho  dif¬ 
ferential  device  employing  a  permanent  mag¬ 
net.  9° 

Referring  to  Figs.  1  and  2,  A  represents  a 
dynamo-electric  machine  or  other  generator 
for  supplying  current  to  tlio  incandescing 
electric  lamps  a  a,  arranged  in  series  in  tho 
main  conductors  1  2.  95 

II  15  aro  magnet-cores,  each  wound  with 
coarse  wire  or  low-resistance  coils  6,  inclnded 


5  HI? *\n}  front  pasMnj;  through 

Mien  lamp,  the  balance  of  the  m.vin-tio  m! 

traction  upon  the  armature- lover* ./  is  /to- 

Mri)T0<l  nn.l  sail]  lever  is  attracts],  an  previ- 

.0  u,,‘  !-i,,,",firc,,u 

In  the  arrangement  shown  in  Ki-  -  the  lr 
mature-lever  ./  is  not  included  i„  t'hc  s|,nnt- 
wllicM^  "!t  f?ch1cire"it  runs  to  the  arm  f. 

«  h  I  eh  IS  carrusl  1  >J- 1 1]  C  m  t  elm  1 .  u  li  r,  ■  1 a  „ ,  1  sa  (,  1 
5  ‘:Tc,V:  ‘J10  «  "nmlx'r'iif'liranciK-! 

O  o,  car  1,  Of  winch  branches  include,  a  Ian... 

nt'n'm.h,.btrn",1r.nI1  rtl,,r"  n.ain  line 
nt  a  point  bcynn.1  the  Lamp  n.  Tlirarin-itiiro. 

lever  ,1  entries  a  jmwl  i|,icl.  , 

to  mature  is  attract.sl  l.v  the  differenti  .1 
net,  engages  with  the  ratchet-wheel' ,, 
throws  the  contnct-ann  f  fr.im  one  i,-,,  ‘Y**  1 
to  another.  Thus,  if  current  wJ.'™  the  I 
lamp..,  the  armature  is  attract,, I  tl,,.  r,i,.i„, 
wheel  tamed,  a»,|  the  contaet-ar.  hn.  to 
i  H  i,,clmli"tt  the  first  lamp 
should  this  lamp  I*  ,|«drm„!  the  n.-u  is  I 


i  'b  aml  Urn 

th!a,r.1rm,r,‘,,1,Ca,i0nsrof^: 

.  1.  I  II-  combination,  w  ith  on 

"[  c,,N,,'t  n.eclmnism  actuated  by  esafe 
11  ,  c'trreiit,  one  or  more  shuntj  insudirc 
lamp  's.ntndlcil  by  said  cot-ont  ‘ 
ar-  each  including  a  similar  buna  iSTT 
lit-  j  Stantly.closcsl  cireuit  around  said  hap,.- 
/•  j  slant  .ally  as  set  forth.  " 

>d  2.  The  combination,  with  an  dediitluj; 
„7  , .  "  '"t-ont  device  actu.trd  bj 

L  1,7!Y  ''urrent,  two  or  more  ibothuval 

lie  said  lamp  controlled  l.v  Mid  rot-oolto 

|  each  . shunt  eon tainin2anothcrlanip,iad»Be 
ir.  j  stonily . el, eel  shunt  around  all  tke  hr.  ■ 
-•  substantially  a,  set  forth. 

"■  !  <  lie  rstmhi  nation,  with  an  rlfctrkhl'. 

•>  |  of  t  wo  or  more  shunts  around  ufdhajtad  ! 

""'hiding  another  lamp,  a  single  cot-odds  i 
’  actttatisl  l.y  cessation*  of  cnrrtatitK'  | 
o  lamp  to  el,M„  cirvuit  successively  to  tit  us  t 
•  I  cc, sling  lamps,  and  a  cvi-.IanljrsdsoeO-  ! 


out  mechanism,  s,,  that  the  cin-"'! 
broken.  Itwill  lie  seen  that bv  tlii' 
tbo  ctreu,1  ,s  never  broken,  as  in 
mnecmcn,  a  constnntlv-eloM,|  cjn., 
' 1 .  1  1,1  connection  with  tl.c  I  aim, 

^SWtsseS. 


. «■» 

As  alNjvc  .stated,  a  .. 

but\V<U“  ■(; 


*’  ‘  I.  The  comlmmtion,  with  an  electric  he?  t 

w**‘  j  cut-out  appantca  ej*r- 

th.»  (  at***!  bv  r««tsa(ion*  of  current,  two  or  ex? 

shunts  around  said  lump.  each  Inclttdifiju 
rd.  |  «*th.r  lump. n  pawl  and  mtchcMrhe«lldsi>i 
I  *  ,**?*'* uuvha!iiHni.andactitmUc5^ 

1  idling  Arm  c.-uried  by  said  rntchet-whedfx 
nrc  j  Mi«*o*v*iv«dy  olosin^said  two  or  moredistis 
L-tir-  substantially  n*  «*-t  forth. 

’v,'r  /*•  Tlir  ciimbinntion  of  nn  elcctncho^J 

. .  diflVnntia!  mu-n.-l  hnvingcoll*  in  the  Us?-  ? 

nr-  circuit,  cimtit-contmllin^  mcchanba 
<n».  at«**l  by  variations  in  the  mA^netictolaa«^ 
•ut-  said  magnet,  mid  one  or  more  shunts  arocsi 
:irk  •'aid  lamp,  nil  controlled  bv  said  medusas  ; 
Mh  and  each  inrludin-n  .similar  lamp  fj. 
'**'  This  siMxdruvitiniisijrued  and  witnessed^*  ? 
klc  J'.tlj  day  of  June,  1S$X 
l,ft  Til  OS.  A.  KDLSOX.  | 
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To  all  whom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 


Menlo  Park,  in  the  county  of  Middlesex 
State  of  New  Jersey,  have  invented  n  new  ami 
^  useful  Improvement  in  Commutators  for  Pv- 
namo-Klectrie  Machines,  (Case  No.  SS."*,)  ol 
which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  provide  a 
simple  and  durable  construction  forthecom- 
io  mutators  of  dynamo-electric  machines;  and 
my  invention  consists  in  the  novel  devices 
and  combinations  of  devices  employed  by  me 
in  accomplishing  the  above-named  objects, 
as  hereinafter  set  forth  and  claimed. 

15  In  carrying  out  my  invention  the  main  i>or- 
tion  of  the  commutator  consists  of  a  metal 
cylinder  which  iskeved  to  the  armature-shaft. 
The  conducting-strips  are  placed  upon  this 
cylinder  with  a  layer  of  mica  between  saul 
jo  strips  and  said  cylinder,  and  mica  also  be¬ 
tween  the  strips  themselves.  A  metal  ring  is 
placed  at  the  end  of  the  cylinder,  separated 
by  mica  from  the  conducting- strips, .to  hold 
the  parts,  it  being  secured  bv  a  clamping-ring 
25  screwed  tightly  uinui  it.  . 

In  the  annexed  drawings,  Figure  1  is  a  lon¬ 
gitudinal  section  of  a  commutator-cylinder 
embodying  my  invention,  and  Fig.  2  a  cross- 
section  thereof.  In  Fig.  2  the  entire  cross- 
3°  section  is  not  shown,  but  merely  enough  for 
illustration,  the  remainder  being  indicated 
by  dotted  lines.  , 

A  is  the  armature-shaft,  to  which  is  keyed 
the  iron  cylinder  15.  Upon  the  end  of  saul 
35  cylinder  nearest  the  armature  is  a  flange  or 
collar  U,  which  has  an  inner  bevel  at «.  1  |,c 

other  end  of  the  cylinder  is  screw-threaded. 

I)  P  are  the  conducting-strips  having  bev¬ 
eled  ends,  which  are  placed  upon  the  cylinder 
4°  15  and  separated  therefrom  by  a  layer  of 
mica  b. 

The  cylinder  15  is  provided  with  a  number 
of  longitudinal  slots  or  grooves  c  e.  fl  heso 
slots  hold  strips  of  mica  d  </,  which  extend  up 
45  between  the  conducting  strips  or  bars  I)  ami 
separate  them  from  one  another. 

A  ring  E,  having  its  inner  side  beveled  cor¬ 
respondingly  to  the  bevel  on  the  collar  C,  " 


ol  insulation  b.  Mica /extends up betw 
e  riii"  fe  and  strips  D,  and  also  between 
rin"  C  ami  said  strips.  The  clnmpine-nr 
[s  ii.cn  placed  upon  Hie  scrow-t  breaded 
fir  the  cylinder  T>  and  screwed  up  tigi 
ne.  ,st  the  ring  E.  This  holds  the  cylm 
he  nsnlation,  and  the  eondueting-st 
firmly  and  securely  together  the  beveled ; 
ducting-strips  D  living  held  between  r 

isa'vtdcnniztsifiberdisk  vie,  HP 
senarates  the  devices  connecting  tin 

lions  between  the  armature  and  eon  nul 

are  claimed  in  another  application,  the 
cut  ease  relating  only  to  the  construct.! 

the  commutator-cylinder. 

l' In^eomlnutiitor,  the  combination 
rial  between  said  cylinder  and  said  com 


'5'  I"’1,  commutator  lire  combiontion, 
he  cylinder  having  longitudinal  groove 

SSSSSSfe# 

,he  cylinder  bavin?  an  '^“ckd  condn 
I  'f111  C“  layer  ofldea  between  the  eyl 

“tTi'and* mica  bei“ enlhcTtrir “ an 

2711.  day  or  July, 1  ,rli0S-  A.  EDIS 
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To  all  whom  it  may  concern: 

lie  ii  known  that  1,  Tmut.vs  A.  Edison,  of 
Mi  iilo  Park,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  a  new  and 
Useful  Improvement  in  Klcctrie  Signaling  Ap¬ 
paratus,  (Case  No.  031,1  of  which  the  follow- 
ini  is  a  specification. 

Mv  invention  relates  to  that  class  of  indi¬ 
vidual  call  or  signaling  systems  in  which  the 
signal-receiving  instruments  consist  each  of 
an  electrudnagnet  located  in  the  line  in  front 
of  which  is  placed  a  vibrating  pendulum  or 
reed,  all  such  pendulums  or  reeds  having  (lit- 
ferent  rales  of  vibration  ami  each  bcingadapt- 
ed  when  in  motion  to  produce  a  signal,  pref¬ 
erably  by  striking  upon  a  bell-gong.  The 


sinsl  to  ellect.  The 
makes  and  breaks  the 
,  and  thus  throws  tiic 
ttions  or  vibrations, 


already  explained.  ] Sells  d  e  are  mounted 
opposite  each  other  at  the  limit  of  swing  of 
tlie  reed  or  pendulnm,  so  ns  to  be  struck  by 
the  ball  c  when  tho  pendulum  acquires  a  defi¬ 
nite  swing.  At  the  central  point  from  which 
tho  lino  runs  is  located  the  signal-transmitter 
C,  composed  of  n  reed  or  pendulum  i,  having 
an  adjustable  weight  k  and  graduated  to  show 
the  adjustment,  and  a  magnet  {  opposite  the 
reed  or  pendulum.  Tho  reed  or  pendulum  i 
makes  and  breaks  tho  circuit  of  line-battery 
I)  at  the  spring  m. 

Tho  line  is  connected  to  switch  E,  and  tho 
signal-transmitter  is  arranged  in  a  loop  be¬ 
tween  the  battery  I)  and  one  point  of  tho 
switch,  a  bell  F  being  located  in  a  loop  be¬ 
tween  Dand  tho.  other  point  of  the  switch, 
whoso  function  will  bo  presently  explained. 

Tho  means  which  I  provide  for  signaling 
tho  central  or  transmitting  station  from  a  ro- 
ceiving-iioint  consists  of  a  device  whereby  ir¬ 
regular  pulsations  may  be  given  to  tho  line- 
current.  Such  pulsations  arc  employed  to 
actuate  the  boil  F  at  tho  central  station,  but 
can  have  no  effect  on  nny  of  the  receiving- 
pendulums,  sinco  these  aro  affected  only  by 
regular  vib: 
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To  nil  tch 'Ml  a  may  ranrrrn: 

lie  it  known  that  I.  TllittlAS  A.  Kbisus,  of 
IJewellvn  Park,  in  the  county  of  Essex  ami 
Stale  of  New  Jersey,  have  invented  a  new  anil 
nse-ful  Iin|irovemeiit  in  Processes  of  Manu¬ 
facturing  Ini-aiidosretit  Electric  I gimps,  (Case 
No.  of  which  the  following  is  a  specified- 

The  ohjeet  of  my  invention  is  to  produce 
in  the  inciosing-globcof  an  incandescent  elec¬ 
tric  lamp  a  high  vm-nnm  free  from  mercury- 
vajors  and  from  moisture  ami  watery  vapors. 

The  process  of  exhaustion  heretofore  fol¬ 
lowed  in  the  inaniifaelnrc  of  these  lamps  is 
hy  the  use  of  a  Sprotigel  mere, try-vacuum 
pump,  nnd  dining  the  operation  of  exhaus¬ 
tion  hy  the  pump  the  carlmn  filament  of  the 
lamp  is  heated  to  very  high  incandescence, 
the  ohjeet  of  such  heating  being  to  expel  cer¬ 
tain  cases  and  vapors  which  were  supposed 
to  he  “occluded"  or  contained  in  the  pores 
of  the  curium.  I  have  found  that  in  the  op¬ 
eration  of  the  pump  vapors  of  mercury  pass 
therefrom  to  the  lamp,  where  they  remain, 
leaving  an  atmosphere  due  to  the  vapor  ten¬ 
sion  of  mercury  instead  of  the  very  hi  eh  vac¬ 
uum  which  is  essential  for  very  lone  life  anil 
hieli  economy  in  use  of  the  lamp.  1  have  also 
found  that  the  amount  of  eases  occluded  in 
theenrhon  filament  is  so  small  as  to  bo  of  no 
practical  consei|uetiee  in  impairine  tlio  vac¬ 
uum,  hut  that  the  finals  expelled  from  the 
■amp  hv  healine  the  filament  came,  not  from 
the  filament  itself,  hut  from  the  inner  surface 
of  the  -lavs nf  thcehilie,  where  such  lluidsnd- 
hore  until  driven  off  hy  heat.  The  heating 
«t  the  filament  then  served  to  heat  the  glass, 
was  u, drive  oft  its  gases  and  viqiors,  and  it 
■s  this  that  makes  it  necessary  to  bring  the 
filament  to  such  a  very  high  incandescence, 
nighcr  than  that  at  which  it  is  intended  to  he 
brought  in  use.  Such  extreme  heating  of 
“ursc  inav  affect  the  carbon  injuriously  in 
some  cases,  and  tends,  also,  to  diminish  the 
length  of  time  for  which  it  call  be  used. 

My  invention  then  relates,  first,  to  a  method 
and  apparatus  for  preventing  the  tnercury- 
'apots  from  entering  the  globe,  anil,  second, 
to  a  method  and  apparatus  for  removing  the 
’  '“otsture  and  watcrv  vapors  from  the  globe, 


whose  aim  is  to  produce,  as  nearly  as  pot 
a  perfect  vacuum  in  the  lamp-globe. 

Apparntusoinbodyingmyinvcutioni! 
t mted  in  the  accompanying  drawings. 
Figure  1  is  a  view  in’olovation  of  cot 

a'mndlnr  view  with  a  different  arrang 
for  getting  riil  of  the  moisture,  and  P 
view  of  a  lamp  provided  with  still  other 
for  this  purpose.  ,  .  , 

Referring  to  Figs.  1  anil  2,  A  is  a  Sp 
pump,  n  bed  are  tubes  or  recoptac 
tinted  between  the  pump  and  the  It 
which  is  to  be  exhausted,  t  is  a  hi 
lntnp,  from  whose  chimney  a  metal  tubi 
tends  which  surrounds  the  electric  If 
having  an  npertitre  for  tlio  exhausi 

"‘in  Fig.  1,  E  is  a  chamber,  in  which  is 
a  spiral  of  iron  wire  f,  having  elec™ 
cuit-conncctions  to  enable  it  u>  bo Ti« 
incandescence.  F  is  a  bulb  coutaimn, 
plioric  anhydride  or  other  moisture  absi 
which  inav  be  used,  if  desired. 

Tube  b  contains  a  substanco  which  is 

sorbent  of  mercury-vapors,  or  which  co 

chemically  with  inch ;  vapors.  I  prate 
imlme.  chlorine,  or  bromine,  or  an 

^'Tullsn^.'aml-^onUiin  a  substanei 
absorbs  or  combines  chemically  with  ! 
v-iiMirs  arising  from  tlio  substance  cot 
•  ‘  7,  In  the  case  of  iodine  in  b  anttn 
sniutli  inav  bo  placed  in  the  tubes  ot 
sidiT thereof, "or  quicklime  may  be  use. 

taSEa" hit ^vWnci.ngrad..Jlly  gi 

vapors  of  iodine, ornehlorido  winch  { 
free  chlorine  gra<l.“ill}Nor  a  cldon 

nives  off  its  clilonno  slowlj  bj  »  .  " 

te'sssssHS 

*asassZ'****~ 

employed  Substant.es  than  tlios 

^"nd  mav  be  used-such  as  metals. 

named  inaj which  combine  wi 
I^’n^orabsorbent siibstanccs  may  be 
nne,  or  “  .  «hnrcoal,  and  otn 
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up  of  thin  plates  or  bundles  of  wire,  I 

machines,  this  construction  being  nsefu 
the  prevention  of  Foucault  currents  in 
core  and  for  giving  greater  efficiency  in 
version.'  Such  converters  are  sot  forth  ii 
application,  Serial  No.  219, 35S,  filed  No' 
I  ber  19, 18SC,  and  therefore  arc  not  illustr 
herein,  tliesimple  formof  indnction-coilb 
shown  to  illustrate  the  principle  of  the  In 


The  conductor  P  extends  to  the  primn 
converter  D,  conductor  P 1  extends  to  th, 
converter  D',  and  conductor  V*  extern 
that  of  converter  IP.  The  opposite  term: 

of  all  the  primary  circuits  are  connected 

conduclor  N,  which  therefore  forms  a 
mon  return  for  all  the  multiple-arc  priror 
It  is  evident  that  separate  rctum-condm 
may  bo  provided,  if  desired.  Thoconve 
arc  placed  at  or  near  the  centers  of  const 
tion  of  thcdistrictsnpplicd.  Front  then 
ondnry  circuits  conductors  jr  nnd  n  cxi 
„  „„  pnnneeted  with  the  inters 


(No  ModeL) 


T.  A.  EDISON. 

METHOD  OF  INSOLATINO  ELECTRICAL  CONDUCTORS. 

No.  438.309.  Patented  Oot.  14,  1890. 


United  States  Patent  Office. 


(No  Model.) 


T.  A.  EDISON. 

ELEOTBIO  LIGHTING  SY8TEM. 

No.  439,389.  Patented  Oot.  28,  1890. 


IS) .  c/U.crH~- 


d).  €JL.  ^ctLvdow 
ATTORNEYS. 


United  States  Patent  Office. 


ELECTRIC-LIGHTING  SYSTEM. 
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To  all  whom  it  may  concern: 

I>c  it  known  Hint  I,  Thomas  A.  Kiiison,  of 
Menlo  I’nrk,  in  the  county  of  Middlesex  nml 
Slate  of  New  Jersey,  have  invented  a  new  and 
5  useful  Improvement  in  Electric  Lighting;  and 
I  do  hereby  declare  that  the  following  is  a 
full  and  exact  description  of  the  same,  refer¬ 
ence  living  had  to  the  accompanying  draw¬ 
ing, and  to  the  letters  and  tigurosof  refcronco 
to  marked  thereon. 

In  my  system  of  electric  lighting  in  which 
incandescent  electric  lamps  are  arranged  in 
multiple-are  or  derived  circuits  from  the 
main  circuit  it  has  been  usual  to  place  in 
ij  each  circuit  one  lamp,  all  the  lamps  having 
approximately  the  same  resistance  and  mili- 
ating-surface,  and  therefore  all  producing 
about  the  same  camllc-powcr  of  light.  It 
may  be  sometimes  desirable,  however,  to 
:o  place  in  the  same  multiple-are  circuit  a  num¬ 
ber  of  lamps  each  of  which  will  give  the  same 
amount  of  light  ns  the  standard  lamp  of  the 
system— as,  for  instance,  in  a  chandelier,  where 
it  is  desired  to  control  all  the  lamps  hy  a  sin- 
ij  gle  key  or  circuit-controller. 

The  object  of  this  invention  is  to  furnish 
means  for  accomplishing  this. 

In  order  that  a  lamp  shall  give  the  same 
amount  of  light  as  the  standard  lamp,  its  in- 
30  candoscing-condttctor  should  hnvc  the  same 
rndinting-surfnce,  and  it  should  be  raised  to 
about  the  same  temperature  or  degree  of  in¬ 
candescence.  It  it  is  desired  to  place  in  one 
derived  circuit  two  lamps  each  of  which  will 
33  give  the  usual  standard  amount  of  light,  this 
maybe  done  by  decreasing  the  length  and  in¬ 
creasing  thceross-section  of  the  incandescing- 
conductor  of  each  of  such  lamps  until  their 
combined  resistance  is  about  espial  tooiie- 
10  half  the  resistance  of  the  standard  carbon, 
while  the  radiating-siirface  of  each  is  approxi¬ 
mately  thcsnineaslhat  of  thcstaiidiml.  Hither 
a  decrease  of  length  or  an  increase  of  cross- 
section  of  course  results  in  an  increase  of  con- 
•15  ductility,  and  therefore  both  operations  nct- 
•ng  together  will  produce  n  double  effect  on 
the  resistance,  while  at  the  same  time  the  ra- 
diating-surfnce  is  kept  constant.  Thus  a  enr- 
,  ™u  of  nbout  one-half  the  length  and  twico 


bon  will  have  approximately  one-fourth  the 
resistance  of  the  standard,  while  it  is  appar¬ 
ent  that  their  radiating-surfaceswill  bcnearly 
the  same.  If  two  such  carbons  are  placed  in 
the  same  derived  circuit,  the  entire  resistance  5 
of  such  circuit  will  be  abont  one-half  that  of 
n  circuit  containing  n  singlo  standard  lamp, . 
and  therefore  twico  ns  much  current  will  pass 
through  the  former  as  through  the  latter  cir¬ 
cuit,  thusallowing  each  lamp  in  the  two-lamp  i 
circuit  a  sufficient  amount  of  current  and  en¬ 
ergy  to  raise  it  to  tho  standard  candle-power 
of  light,  it,  as  above  stated,  having  abont  tho 
standard  rndinting-surfnce.  If  three  lamps 
arc  placed  in  one  circuit,  each  must  approxi-  1 
mutely  be  onc-tliinl  ns  long  and  have  three 
times  tho  area  in  cross-section,  and  therefore 
have  one-ninth  the  resistance  of  tho  stand¬ 
ard,  and  so  on  with  any  desired  number. 

The  accompanying  drawing  represents  din-  ; 
grammatically  a  system  of  lamps  arranged  in 
the  abovo  tnnnncr. 

\  II  C  C' 0s  arc  lamps  of  the  Edison  pat¬ 
tern.  (Represented  hero  by  the  carbon  con¬ 
ductors  alone  for  the  sako  of  clearness.) 

A  represents  the  standard  lump.  It  is  placed 
in  a  derived  circuit  3  4  from  tho  main  circuit 
12.  In  the  derived  circuit  5  G  are  placed  two 
lamps  11  B’,  tho  carbon  of  each  of  which  has 

nbout  twico  the  cross-section  and  one-hal  t  the 

length  of  tho  carbon  in  A.  In  tho  < PV®.®1*. '  ® 
arc  placed  three  lamps,  each  of  which  is  onc- 
tliinl  ns  long,  while  the  area  of  cross-section 
of  each  is  three  times  as  great  as  that  or  A. 

In  order  to  obtain  these  relationsof  resistance, 

lemdli  and  mdiating-surfacc,  the  standard 
tihimcul  A  may  be  considered  ns  one  of  great 
breadth  in  proportion  to  its  thickness.  Sup¬ 
pose  its  perimeter  to  be  1,  distributed  as  fol 
Cs-  each  side  or  breadth  .4,  each  edge  A. 
Then  if  its  area  in  cross-section  bo  doubled 

lit d,  an  approximation  near  enough  for  prac- 
Si  results.  All  these  carbons  are,  as  nearly 

as  possible,  of  the  samo  density,  and  therefore 


so  INVENTOR: 
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Io.?ltL  ’{  maU  Concern: 

Monln’  »  ?  H®1  *’  Thouas  A.  Edison,  of 

5  #nd  useful  Improvement  in  rv.^!ia*°ew 
l0"ing  is  n  specification, 
cing  incand<*- 

acloH.  chamber,  from  which  oZ.  fa  cx- 
.  pimui^o”  t,rain.Cl}’ ,K,s'siblc’’nn'I  u,l(Jer 

•5  ^tt^ra' 

thTfornm  wWch  !"’|ll|°;'i  "P?,**  for  containing 
feed,  sucii  space  iaciosmi  be  wan^r '“'ibon' 
bago,  and  tilts  •»  turn  itw.i  *  i  • s  °*  PIum* 


*S  space  whlii,  ho UsXtmn,1 S  ““  ,he 

tit  v  of  til  it  tttit  ‘  *,,rrn!>  n  .small  fiuan* 

-waSwr1* 

small  ouamitv  hr?  .l,,t  chamber.  A 

«1»  bo  usil^or-,fc{,,  l?.r,C““l,J’,lrido  mn>' 

which  it  will re,.,!  a  th  *  hllu}"mus  v"iwr- 

tures.  11,1  at  l“e  hlffl*cst  tempera- 

35  The  ilraniii.r  ,*<  ..  .  , 

“yhivcnt!o,,,:'ber  ‘acca^feig  to 

carbon  in  «u  ,  Inferably  made  of 

to  which1 th"llTr  ";“-l,S,a?U  the  high  heat 
art  hold  within  7i  M|hje<-ted,  ami  the  carbons 


partly  with  carbonized  cotton  G  or , 
°f  ‘®"al  «P»Wo  of  absorbing  or  c< 
w  tr  •°X.?gcn,an<1  withstanding  heat 
e.  cin'  ®  .pI?.n,bap°  saturated  with 
?  whoL  ?d  1  -  ,e  Phosphoric  anhydri 

Xl  -T  ®  SuitabIe  faraa“ 

jeefed  to  a  high  temperature.  After 
■'  the  fibers  can  be  removed  b 

n  ton  r  1,1 1D,’.r,e.moviDS  a  Portion  of ' 
r  Rcrtocand  UP  the  interior 

1  b}  this  construction  such  oxygen  a 
r  penetrate  within  the  ontcr  cover  is  a 
b.vthe  carbonized  cotton  G. 

'■  "ho  plumbago  used  for  thecovers  i 
a  dinar}-  mixture  of  that  substance  w; 
J  used  for  making  crucibles. 

Iam  aware  that  hydrocarbon  gas  c 

-  has  been  passed  througha  carbonizin' 
’  hfr  during  the  process  of  carbonizai 

-  the  purpose  of  producing  a  deposit  of 
i  upon  the  filaments. 

•  What  I  claim  is— 

;  (!ob  ^.^carbonizing-chamber,  the  cc 

of  a  material  placed  between  such  co' 
pableof  absorbingorcombinin-withi 
substantially  as  set  forth. 

2.  In  a  carbonizing-chamber,  the  co 
tion,  with  the  inner  and  outer  inclosii 
crs,of  carbonized  cotton  orsimilarsnb! 
sensitive  to  oxidation  placed  betwee 
covers,  substantially  as  set  forth. 

In  a  carbonizing-chamber,  the  coi 
tion,  with  the  inner  and  outer  inclosii 
ers,  of  carbonized  cotton  and  tightly-r 
plumbago  placed  between  said  cover 
stantially  as  set  forth. 

4.  The  method  of  preparing  fi lamer 
incandescent  lamps  which  consists  in  p 
[  uncarbonizedfilamentsinacarbonizin-r- 
ber  and  placing  a  carbon  or  hvdroc 
compound  within  said  chamber,  and  I 
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'  whom  it  may  concern: 
t  known  that  I  .Thomas  A.  Kntso.v,  ,i 
of  tlio  tinted  Males,  residing nt  Uew. 
ark,  in  the  comity  of  Ksscx  anil  State  of 
ersev,  have  iiiventeila  certain  new  and 
Improvement  in  Phonographs,  (Case 


|  <2  is  the  traveler-arm  enga-w 

I  thread  of  the  feed-screw  on  the  nl 
|  -shaft  It  and  connected  with  the  si, 
!  I  he  device  for  lifting  the  arm  co 
rW  pi?fcmU>’ of  “etal,  to 


lie  recorder  and  reproducer  o(T  from 
de-rest  and  the  traveler-arm  off  the 
icn  when  it  is  desired  to  temporarily 

coperatu . .  the  machine  during  the 

on  of  rceonlingor  reproducing.  Ilere- 
ho  rocking  holdini'-arit,  u-it . . 


:  .  ,  ,  p,aIe-  1 0  the  top  of  t 

■  httaclicii,  preferably  by  means  of 
;  ns  shown,  a  rod  G,  near  the  top  of 
j  spring-ciamp  If,  secured  to  the  nx 
i  screw  c,  and  adapted  to  grasp  the  nr 
i  extends  from  the  front  of  tho  rod 
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Be  It  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew¬ 
ellyn  Park,  county  of  Essex,  and  State  of 
5  New  Jersey,  have  invented  a  certain  new  and 
useful  Improvement  in  Leading-in  Wires  for 
Incandescent  Electric  Lamps, (Case  No.  875,) 
of  which  tile  following  is  a  specification. 

In  incandescent  electric  lamps  the  incan- 
io  descent  filament  is  connected' to  conductors, 
called  the  “  leading-in  ”  conductors,  by  means 
of  which  the  filament  within  the  sealed  glass 
globe  is  connected  with  the  circuit-wires  out¬ 
side  of  said  globe.  To  maintain  a  stable 
i  s  vacuum,  it  lias  been  found  best  to  make  these 
lcading-in  wires  of  platinum,  Bince  its  coeffi¬ 
cient  of  expansion  is  so  nearly  that  of  glass 
that  less  trouble  is  caused  by  its  expansion 
and  contraction  than  is  experienced  with 
jo  other  metals. 

The  object  of  this  invention  is  to  ocono- 
■ .  mize  in  tne  amount,  of  platinum  employed 
and  at  the  same  lime  to  provide  a  Beal  around 
the  lcading-in  wires  which  shall  be  as  nearly . 
35  perfect  or  more  nearly  perfect  than  with  the 
constructions  hitherto  employed,  while  at  the 
same  time  an  effective  support  for  the  fila¬ 
ment  is  formed  and  the  loss  arising  from  the 
breakage  of  the  wires  due  to  handling  in  the 
30  manufacture  of  the  lamps  is  saved;  and  to 
this  end  mv  invention  consists  in  the  novel 
devices  and  combinations  of  devices  herein¬ 
after  described  and  claimed. 

In  the  accompanying  drawings,  which  illus- 
35  trate  my  improvement,  Figure  1  is  a  central 
section  of  an  incandescent  lamp  embodying 
my  invention;  Fig.  2,  a  section  of  a  part  of  a 
lamp,  showing  a  modified  arrangement  of  the 
leading-in  wires;  and  Fig.  3,  a  similar  view 
40  showing  the  arrangement  usually  heretofore 
employed  for  the  purpose  of  comparison. 

It  is  usual  in  the  manufacture  of  incan¬ 
descent  electric  lamps  to  introduce  the  plati¬ 
num  leading-in  wires  (marked  1  in  Fig.  3)  into 
45  a  glass  tube  and  then  to  fuse  and  compress 
the  tube  around  the  wires,  thereby  tightly 
sealing  them  into  the  glass.  .These  wires 
have  necessarily  been  of  a  considerable  size, 
not  for  electrical  reasons — that  is;  in  order 

50  to  be  of  sufficient  conducting  capacity  to  con¬ 
vey  the  current  without  undue  heating — but 
for  mechanical  reasons,-  since  they  are  re¬ 
quired  to  support  the  filament  and  to  be  of 
Buch  rigidity  that,  they  will  not  be  bent  by 


from  the  end  of  the  filament  at  2  to  point  3, 
where  they  are  connected  with  copper  wires. 
The  use  of  platinum  wires  of  sucli  size  and 
length  obviously  involves  a  very  considerable 

?  have  found  that  wires  of  cop|>er,  iron, 
nickel,  silver,  and  other  metals  and  some  al¬ 
loys  having  a  greater  coefficient  of  expansion 
than  platinum  can  be  scaled  into  the  glass; 
but  on  cooling  they  contract  suificicntlv  10 
permit  air  to  pass  into  the  vacuum,  although 
they  will  still  be  held  mechanically  rigid  by  - 
the  glass.  I  therefore  in  my  present  inven¬ 
tion  use  leading-in  wires  of  two  metals,  .one 
section  being  of  a  metal  having  substantially 
the  same  coefficient  of  expansion  as  glass, 
such  as  platinum,  the  other  being  of  a  differ-  -  - 
ent  and  cheaper  metal,  and  1  seal  both  of  the 
metals  into  the  glass.  The  seal  will  remain 
perfect  at  the  platinum  sections,  and  it  will 
therefore  be  immaterial  if  the  copper  or  other 
wire  contracts  away  from  the  glass,  as  de- 

Two  ways  of  sealing  in  the  wires  are  illus¬ 
trated  in  the  drawings. 

In  Fig.  1 , 4  and  4  are  short  sections  of  plat  i- 
num  wire  several  times  smaller  in  cross-sec¬ 
tion  than  the  leading-in  wires  heretofore 
used.  To  these  platinum  wires  are  connect¬ 
ed  larger  copper  or  other  wires  5,  which  sup¬ 
port  and  conduct  the  current  to  the  filament 
0.  To  the  other  end  of  the  platinum  wires 
are  connected  conductors  7,  which  lead  to  the 
supply -circuit.  The  entire  length  of  the 
platinum  wires  4,  as  well  as  a  portion  of  the 
conductors  5  and  7,  are  sealed  into  the  glass, 
as  shown,  these  wires  being  laid  in  the  glass 
tube  and  the  end  of  the  tube  softened  by  heat 
and  pressed  down  upon  said  wires  to  form  a 
flat  seal,  as  will  be  well  understood.  I  prefer 
to  employ  a  platinum  wire  which  is  alloyed 
with  iridium  or  other  metals  of  the  platinum 
group.  The  preferable  alloy  for  the  purpose 
u  one  containing  about  five  per  cent,  of  iridi¬ 
um.  Since  the  size  of  such  wire  may,  as 
stated,  be  made  to  depend  solely  on  the  elec¬ 
trical  conditions,  such  wire  may  be  made  as 
small  as  will  suffice  to  cam-  the  current  for 
the  lamp  withoufundue' heating.  While 
platinum  has  practically  the  same  coefficient 
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.  . .  .  sceonuary  uauerics,  e« 

tv.'.r  Mini  ’  '  ’"f  sl,I’Plios  incandescing  electric 

t>  «n  .Middlesex  nml  D,  arranged  in  sepnmte  multiple-arc  ei 
cm  tented  a  new  anil  from  conductors  :i  4.  Each  secomlan 
.  t  stems  or  Electric  tory  is  arranged  in  a  circuit  5  U  aroun 
at  contained  Letters  or  more  of  the  arc  lamps  and  is  throw! 
i.  .No.  July  14,  the  main  circuit,  cutting  out  the  arc  la 
lee  are  that  the  fob  lamps  by  means  of  a  switch  E.  \Yhe 
■t  description  of  the  switches  are  moved  to  throw  in  the  eirc 
d  to  the  accompany-  6,  nil  the  secondary  batteries  will  lie 
;  letters  and  figures  ries  in  the  main  circuit  nml  will  be  eh 
therefrom  and  the  arc  lamps  will  be  ci 
ew  is  tciprislnecsiin-  of  circuit,  while  the  movement  of  theswi 
for  supplying  will,  to  llicir  opposite  limit  will  cut  the  secoi 
■etrie  lamps,  motors,  batteries  out  of  the  main  circuit  anil  I 
ces  arranged  in  mill-  tlie  current  through  the  arc  lamps.  Th 
ig  a  current  of  high  ondary batteries  will  then  discharge  tin 
nlin-tors,  so  ns  to  re-  the  lamps  in  their  individual  consumj 

ct  is  more  especially  The  automatic  switch  shown  in  Fig 
is  from  a  circuit  hnv-  preferably  employed  in  place  of  a  I 
rent  containing  arc  switch.  A  polarized  switcli  is  well  ad; 
sh  by  locating  sec-  for  the  purpose, a  positive  current  being 
>  in  the  arc-light  cir-  to  charge  the  secondary  batteries  and  a  i 
secondary  batteries  live  current  to  work  the  arc  lamps,  m 
id  in  use,  as  during  versa.  Thcpositivecnrrentworks  tlies' 
til  ing  turned  off  of  to  threw  the  secondary  batteries  intoeii 
.ml  on  Hie  arc  lights  while  the  negative  current  moves  the  s' 
tho  secondary  lint-  in  the  opposite  direction. 

•ly  the  incandescing  In  tho  main  circuit,  at  cacti  seeomlari 
tiselmrged  in  quail-  tery,  is  located  an  electro-magnet  K,  v 
An  antouiatieswitch  lias  attached  to  its  core  ono  end  of  a  pt 
1  purpose  of  cutting  ueut  magnet  G,  or  the  core  i Lsclf  is  a  pc 
os  and  throwing  in  ueut  umguet.  Tho  armature-lover  a  of 
electro-nmgiiot  is  retracted  by  a  spring 
.  to  provide  means  in  its  forward  movement  strikes  a  lever  I 
ant  electro -motive  separates  it  from  a  contact  opening 
:  tho  incandescing  arc-lightcircuit  and  completing  tho  chari 
runs  for  measuring  circuit  through  tho  secondary  battciy, 
•■licit  user  of  inoan-  lever  b  and  contact  c  being  in  tho  main 
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eeoril  or  the  direction  of  relative  inovemei; 
It  tiie  .surface and  tlie  rPcordin''-noint.  Til 
Improved  effect,  I  think,  is  due  to  the  fuel  tha 
^.icn  the  cracks  are  oblique  the  recording 
A1 ,  not .  meet  Ihe  crack  across  the  ful 

°r  ,ls  advancing  edge  at  one  time,  bu 
,l|Cross  a.  l,ori 1,0,1  suc^‘  edge,  and  th 

iNtiiriiancc  is  more  gradual  and  is  extends 


ertical  transvers 
ivided  with  a  turn 
hon  ing  the  jihono 
he  tool;  and  Figs 


thereby. 

•C  is  the  rocking  holding-arm  carrying  tin 
recorder  I)  and  the  cutting-tool  K.  This  too 
is  a  knife  mounted  on  the  end  of  a  lever  F 
pivoted  to  the  arm  C.  The  end  of  the  level 
K  in  rear  of  the  pivot  passes  over  the  head  ol 
an  adjusting-screw  a,  while  n  spring  b  draw- 
it  downwanlly  against  said  screw.  The  point 
of  the  knife  K  is  oblique,  as  shown  in  Fig.  2, 
the  cracks  produced  in  the  wax  recording- 
surface  by  it  being  oblique  to  the  track  of 


record  made  by  the  point  c  of  the  recorder. 

In  Figs.  3  ami  I  are  shown  in  horizontal  sec¬ 
tion  the  recording-poiiitc,  while  <7  represents 
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To  all  uh  .  . 

Be  it  known  tlmt  I,  Thomas  A.  Edison,  n 
citizen  of  tlic  United  States,  residing  nt  I.low- 
ellyn  Park,  in  the  county  of  Essex,  in  the  State 
5  of  Now  Jcrsoy,  iinvo  invented  n  certain  new 
and  useful  Improvement  in  Phonograph-Rc 
cordere,  (C’aso  .No.  7S7,)  of  which  the  follow- 
ing  is  ft  specification. 

ITiis  invention  relates  to  tbo  reconlinz-in- 
io  strument  of  ray  phonograph;  and  its  object  is 
to  simplify  tlio  construction  of  snch  instru- 
ment,  aud,  further,  to  adapt  such  instrnment 
for  adjustment  to  make  it  most  effective  with 
voices  differing  in  pitch  and  volume.  I  have 
15  found  that  an  increased  efficiency  is  given 
the  recorder  if  it  is  capablo  of  adjustment,  so 
as  to  be  more  sensitive  when  used  by  pcoplo 


as  10  oe  more  sensitive  when  used  by  pcoplo 
having  weak  voices.  With  voices  of  greater 
volume  I  have  also  found  tlmt  it  is  necessary 
so  to  reduco  this  sensitiveness. 

In  the  accompanying  drawings,  forming  a 
part  hereof,  figure  1  is  n  bottom  view  of  the 
recorder,  and  Fig.  •>  is  a  vertical  section  of 
the  same. 

My  phonograph-recorder  is  composed  „ 
nng  A,  which  is  adapted  to  lit  one  of  tho  eyes 
of  the spcctaclc-framc  of  my  phonograph,  and 
has  an  external  shoulder  «,  which  rests  on 
the  spcctaclc-frame.  This  ring  is  bored  out, 
1  i“v,ne  at  its  bottom  an  internal  shoulder  b. 
bponthoshouderb  rests  thoglnssdinphrngm 
B,  which  is  held  at  Us  edge  between  two  rub- 

X»°"f  bcing  p,ftr  . . 


uersioou  mat  my  invention  is  not  1 
its  scopo  to  tho  one  construction. 

.Tho  recording-point  E  of  the  recorder  is  a 
piato  of  steel  held  by  a  screw  d,  which  passes 
I  J“tcrajly  tlironeh  tiris  plate  into  a  lover  F.  70 
-Tho  pinto  E  is  scoured  to  tho  contor  of  tho 
I  diaphragm  by  comonte.  Tho  rocording-point 
is  frco  to  move  freely  through  the  entire  am- 
plitudo  of  tho  diaphragm-vibrations,  it  being 
I  unobstructed  by  stops  to  regulate  the  distance  75 
of  its  movement  This  piato  is  ground  to  a 


35  A&th ' dtll°i to* glaidTaphraglm 


A  n  fniu  tiiftpiiragm  is  inserted  in  tho  ring 
A  a  follower-pinto  C,  which  rests  upon  tho 
lowed  ont"5  ab°\°  l,be  dlaIlhraS“1  nnd  is  hol- 
an J11 °Uv  S0,ns  to  *cavo  a  spnee  between  it 
a  tnli,10  dlaP.brnS"i-  This  follower-plato  has 
th«  n„  ?,‘Ins,nS  from  t0  which  is  connected 
‘notable  speaking-tube  of  tho  phonograph, 
if,  A  rtternnlly  screw-threaded  nt 

n  mi!?0/  I,0rl'0>i  »nd  receives  a  screw-ring 
..  {i,,„'Th‘ch  turns  within  the  ring  A  down  upon 
not  to™  °?  thc  p,at0  a  Th«  phito  C  does 
not  turn  when  the  scrcw-ring  is  turned  ’ 


rabS'"lll moro  or  IcS3  Pressure  upon  the 
seen  tlJiniS  abovo  Ihe  diaphragm.  It  will  bo 
So  Ss  a  m^'  ,Uni  nS  th0  scroiv-ring  D,  which 
with  mn?nUt’  S'0  dalPhragm  will  bo  clamped 
adinsD^r°.°r  icss  firnlI,oss,  according  to  tho 
a“justment  of  tho  screw-ring.  If  tlio  dia- 


m?’f  draped  Grmly.  Thus  tho  recover  s, 

“P£*S54£SfSSSS,a 
1  - 


Ui  canons  adjustments  by  ropro _ „ 

sound-vibrations  from  tho  record. 

It  is  evident  that  various  constructions  can 
0  employed  to  mako  nhnnnmnni,..«~„wi _ 


01 11s  movement.  Tins  piato  is  ground  to  a 
point  nt  ono  edge,  and  this  point  is  then  buffed 
with  rouge.  By  buffing  tlio  point  it  is  given 
an  exceedingly  high  polish,  which  is  a  matter 


or  considerable  importance,  since  without  the  80 
bailing  tho  point  under  tho  microscope  shows 
n  gray  surface,  which  is  an  indication  of  tho 
presence  of  minute  points,  which  I  have  found 
to  affect  the  clearness  of  tho  record.  These 
points  are  removed  by  the  buffing.  85 

Tho  lover  F  is  a  short  stiff  lever  secured  to 
.  a  long  pin  G,  which  crosses  tho  bottom  of  tho 
ring  A  within  its  periphery,  and  is  pivoted  at 
its  ends  in  blocks /,  secured  to  tho  bottom  of 
snch  ring.  This  long  pin-bearing  and  tho  90' 
rigid  lover  mako  an  exceedingly  stiff  support 
for  the  recording-point,  and  ono  which  does 
not  produco  falso  vibrations.  Tho  lever  is 
entirely  free,  except  for  the  cementing  of  tho 
recording-point  to  the  diaphragm— i.  e.,  it  has  95 
no  spring  which  presses  it  either  against  tho 
diapiirngmornwnyfromit  This  simple  con¬ 
st™,.!!,,,,  T  i,„v„  found  to  be  exceedingly  effi- 


AVliat  I  claim  as  my  invention  is —  1 

’ ,  In  a  phonograph-recorder,  the  combina- 
1,  with  a  recording-point,  of  tho  diaphragm, 
-ring,  sub- 


tion,  witn  a  recoruing-pomt,  ot  tno  ai 
tho  follower-plate,  nnd  tho  screw- 
-*«utially  «« ■=»'  farth 
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I»o  it  known  that  I,  Thomas  A.  Edison*,  of 
.Menlo  Park,  in  the  county  of  Middlesex  and 
State  of  Xew  Jersey,  have  invented  now  and 
5  useful  Improvements  in  Incandescing  Elec¬ 
tric  Lamps;  and  I  do  hereby  declare  that  the 
following  is  a  full  and  exact  description  of 
the  .same,  reference  being  had  to  the  accom¬ 
panying  drawings,  and  to  the  letters  of  refer- 
io  cnee  marked  thereon. 

The  object  of  my  Invention  is  to  produco 
au  incandescent  electric  lamp  in  which  one 
•touble-Iimbed  carbon  is  used  made  integral 
throughout  its  length,  such  carbon  being  so 
15  arranged  and  connected  that  both  limbs  may 
ne  used  together  in  series  in  the  ordinal? 
manner, or  both  limy  bo  used  in  multiple  arc, 
or  either  limb  may  be  used  separately  with¬ 
out  the  other. 

10  I'1  ‘-'o rrying  my  invention  into  effect  the 

hiuhs  of  tile  carbon  (which  is  the  ordinary 
horseshoe”  cariion  commonly  employed  by 
mo)  are  supported  in  the  usual  manner  by 
electroplating  to  “leading-in”  wires  scaled 
*5  jn  tiie  glass  of  tlio  inclosing  globe.  Retween 
these  leading-in  wires  is  sealed  a  thin],  which 
extends  up  between  the  limbs  of  the  carbon, 


ichcd  nt  the  ci 


loop  by  electroplating  tiiereto.  When  nil 
30  these  wires  are  properly  connected  to  tlio  sys¬ 
tem,  the  current  passes  through  the  central 
wire  and  is  divided  between  tlietwo  limbs  of 
the  carbon,  the  latter  thus  being  in  multiple 
,,rc\  lr  'be  central  wire  is  disconnected  and 
33  the  two  limbs  attached  to  opposite  wires  of 
the  system,  the  two  are  of  courso  in  serics,or 
11  one  limb  of  the  carbon  is  disconnected  the  I 


other  may  be  used  separately.  This  may  bo 
better  understood  by  reference  to  the  accom¬ 
panying  drawing,  in  which  the  figure  repro-  4c 
seats  the  carbon  and  connections,  theglobeof 
the  lamp  being  omitted. 

A  is  tlio  interior  supporting  tnbe  or  stem 
of  nn  incandescent  lamp.  lSarotholending- 
in  wires  scaled  therein  and  supporting  the  45 
limbs  C  C  of  tlio  carbon,  to  which  they  are 
secured  by  electroplating.  A  third  lending- 
in  wire  3  is  also  scaled  in  the  glass  stem  A, 
and  is  attached  above  at  the  center  of  the 
arch  by  electroplating  the  wire  to  the  carbon  50 

Suitablo  arrangements  of  contacts  and  cir- 
mit-controllers  are  mado  in  tho  base  of  the 
amp  or  elsewhere, so  that  the  properconnec- 
tionsfor  tlio  various  uses  of  the  lamp  maybe  55 
made,  as  described. 

What  I  claim  is— 

Iu  an  incandescent  electric  lamp,  the  com¬ 
bination  of  an  inclosing  globe,  a  continuous 
integral  loop-shaped  carbon  filament  therein,  60 
londucting-wires  attached  tothe  ends  of  said 
filament  and  extending  outsido  tlio  globo  for 
electrical  connection  with  an  external  circuit, 
and  a  third  conducting-wire  connected  with 
tho  middle  point  of  the  filamentary  loop  and  65 
nlso  extending  outside  the  globe  for  electrical 
connection,  substantially  as  set  forth. 

Thisspccifieation  signed  and  witnessed  this 
itli  day  of  December,  1881. 


{Ho  Model.) 


T.  A.  EDISON. 
phonograph. 

Patented  Jnly  21,  1891. 


T.  A.  EDISON. 

magnetic  belting. 
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United  States  Patent  Office. 

T,,OMAS  '•  EI,,SOV'  ^K'VEaVN.PARK,  NEW  JERSEY; 

magnetic  belting. 

SPECIFICATION  formic  r*  part  of  p.( 

epattoflettox*  PitatNo.457,343, dated  Auput  11  1891 
AppWa  Ad  S,rtaW  10,1890.  BcUl  S.  361,588.  (I)Boadj  - 
To  all  whom  it  may  concern  ■  7~ 

Be  it  ktimvn  that  I.  Thomas  A.  El.lsov  „  “  ?,nn(ih  in  ‘he  hole  h  and  drlvi, 

ritizou  of  tlm  I  nited  States,  rcsi.IinRat  IJe'ff"  th°  me,al  of  ,he  bar  wil1 1 


eitizea  of  the  I  nited Stated resi.iinKaUJeW"  “set "  th°  nU!t“1  of "'ho^bar  wilYi 
elljn  I  ark.  in  thccountyof  Essex  and  State  of  .,n  !  ‘lie  ^P0'  which  will  bo  pinehi 
5  nl"r  •,  T°-V' l,!,ve «»«" W «  eertain  on  am  Go  ™  Y  ",,a  bar  «  m  Its  p» 
nser"1  Bnpmyeincnt  in  .MnKnctic  Boltin"  i? 1  ‘tb  "'““on  to  the  rope.  As  shown: 
(tasoNosi)  f  which  tl  f  ||  u  gh^  ,  frt'Jn  rHf  ho,°  •'  hola  6  for  each  b° 

rr: _ _ _  X 


const liieti’sl  Hhollv  a 
terial,  wlicndiy  the  a. 
pulleys  is  increased. 
15  The  object  I  have  i 


at  ;L  l°\  1  10 ,  ,  ¥ ins  “t  nP°"  the  roj 
to  nia-netii.  iu,tti„-  lls  center  and  the  holoaflnringoutward 

runs'  If’"  "Ty*r‘  "ei 

rth.  belt  to  the  ing  ends  into  a  horizontal  hole  e,  which  is 
view  is  ,0  improve  the  * 


15  The  object  I  have  in  view  is  m  1  ,  lllr?<i  cno"Sh  to  receivo  them  side  by  side, 

construction  of  the  ma-aetie  i"1!1  is,  somewhat  wider  at  the  center  of  the 

them  sinipleranil  u.ore.lura  k-  and  f  1  rtl  er’  ,}°,loftlm"lnt1 ,ta  ends.  A  screw-bolt  or  rive 
to  increase  the  efficiency  h  oncn  tion  of  he  'Jni  'loWn  ¥‘*;c«n  ‘ho  adjoining  end 
magnetic  belting  bv  inereiLsiae  ,1  ,  of,tba  ro.pe’  I,resslDg‘liem  outwardly  into  tii 

«>  surface  at  the  smaller  miBev  enlarged  center  of  the  hole  c,  and  seenreh 

The  invention  mjiisdsts  in  the  .  ,  holding  the  rope  ends;  or  if  the  rope  is  th 

devices  ami  couihinni  ionJ Ilf  iWuif ml  novel  ?no, at  e,t,Iier  encI  of  tho  bar» m  shown  in  Fig 
fully  hereinafter  oxidiinod  nil  ^  T  ?,or?  °!  ,tlc  ®njk  maJ’  enter  the  bar  from  opjxwiti 
in  the  claims  1 nn,!  IKUnkMl  m,t  *"*<*  «"<*  then  be  bent  at  right  angli  ant 
5  In  the  aecoimm, vin.p  a™,..:™  ,  -  Pass*1  ont.  tbro»gh  a  wider  bole  e,  Ieadini 

pari  hereof  FiJiiro  I  £  » ^°rn,J,n?  n  out  llirough  the  end  of  the  bar  and  providet 
Proved  forni  k** iV*°"  10 !m*  *i«h  an  enlarged  center,  like  the  Iiolcc,* 

both  tho  boltandt S!onuH.VVsnwrwM  ?I.,?wIn"  screw-bolt  or  rivet  d  being  used,  as  before 
Fig.  i»  is  a  l0l)  v inlv  Hr  !,  ?  ,tr1u,is*  t0  spread  the  ends  of  the  rope  out  into  the 

a  Fig.  :i  is  n  verti.'-Ti  c..-1  IK>rtIon  of.  the  belt,  enlarged  center  of  the  hole, 

belt,  showing  m  Jin^f  W  of  a  I.>ort,°»  of  the  Various  devicesforsecuringtheeodsof  the 
bars  to  tho  wir.. I<T..seclf1  rin?  «,e  iron  roi)es  may  bo  employed,  that  illustrated  being 
zontal  sections  si  **  *  *  a,,r‘  0  are  b9n*  given  only  as  one  suitable  way  of  doing  this, 

the  ends  of  tliV  u  irT,n®  n,ea.,l?  f<>.r.socuring  C  D  are  tho  pulleys  over  which  thoendless 
i  view  of  ono  ft  i  Irc  J?I,es*  *’  'g;  *’ ,s  a  plnn  belt  runs.  These  pulleys  are  of  iron,  and  are 
arc  viAu  u  1  *  s’  a,,tI  b'igs- 7  nnd  s  made  strongly  magnetic  by  means  of  magnet 

pullers  OI  1  n,0,  ,  ,M  fo^f,,  of  «nd  windings /,  which  are  placed  in  one  or  more 

The  ii.inrnvn  i  .  .  ,  .  circumferential  grooves,  as  illustrated  in  Fig. 

a  number  of  t  ,  aK,lel,w  beIt  ,s  composed  of  C,  and  are  connected  with  insulated  rings  <j} 

1  are  m  P„„„  1  sloe,  v,re  r°pes  A,  upon  which  upon  which  circuit  springs  h  rest,  the  springs 
"  ire  ron  -  cross  ba,'s  I*  °f  s<>ft  iron.  The  li  connecting  the  magnet  windings/  with  the 
II  whinh^  l*  ^i,lSS  l  ,r<.,l,^b  boles  n  in  the  bars  source  of  elect rical  energy.  15oth  puller's  are 
able  as  s,0'v»  1,1 1'*g- :5-  nreprefer-  made  strongly  magnetic,  and  the  iron  bars  B 

wftttiN. i  ,  ,'!1  1  be  of  tho  bar  out*  of  tho  belt  bridge  the  magnet  windings/ and 

culSfti  "I1"  *• ,I,rwlions’  aml  \he  bar  is  se*  F1**  the  magnetic  circuits  about  such  wind- 


United  States  Patent  Office, 

THOMA,  A.  EDISOX,  OP  LI,E\VELI,V\  PARK,  XEW  JERSEY 

SMOOTHINQ-TOOLFORJ.HONOGHAM.BUNKS.' 

SPECIFICATION  forming  part  of  Lett*r»Pat«nt  No.  457,344,  dated  August  11  1891 


To  all  u  hom  it  may  concern- 
.  2ji‘  .kn,Vv",  ll,T-  TVomas  Awa  Edison, 

,  state  of  New  Jersey,  have  invented  u  certain 
11  w"v  I"*I»roven,ont : in  Phonographs, 

sprehi  cation"'  °f  whwh  «*  W 

Mymvention  relates  t..  means  for  giving  a 
I"  |.l.»noSrn,n-blanks  of  cyffn- 
drieaf  o!  other  form;  nml  tho  invention  eon- 
•n.i  in-,,n  apparatus,  hereinafter  described 
Mn,«  s£i  f°r  ,lt70,"«,lis'.,i"«  «•«  result 
i„  '  •  «><!  apparatus  consists  of  a  smooth- 
„V*ni"R,  l0"1  extending  tho  entire 
means  tar  d  V  P ll0"0»rn.m'b.Innk  nnd  having 


vub.i,  oi  ine  piioiiogmni-binnk  nnd  having 
S Hf"ri f adjusting  tho  same  to- 
wnl  {ho  blank,  whereby  the  surface  maybe 
•o  iSitK  °-r  Tcllc<1  !hro,,8ll0nt  i‘s  entire  ex- 
S,"Kl':  revolution  of  the  blank.  As 
11  “  customary  in  tho  phono- 
S  hlnift  1,1  "se  tur"  o(r  ‘h“  surface  of 
done  ,,,lrro"'  knife-  This  is 

muling  ,0.b.la"k  “  use,I>  or  is  <lo»e  si- 
SS  v  'Vth  ,lsv- tllc  eutting-tooi  being 

‘;f.thc‘  reeoriler.  The  first  plan  is 
“nsuma  ni'JeelU’nable,  owing  to  the  time 
eensumed  in  turning  o(T  the  surface,  nnd  the 
M  th?  i„  J*  sn'newhat  objectionable,  owing,  to 
L  pt^nincetl  by  the  cutting-off  tool, 
of  .'f1'  ""Cra;r"  alikhtly  with  The  open.: 

,  „  1  recorder.  lloth  of  these  objcc- 

ment  obvi“UMl  h-v  "le  present  impruvtf- 
35  accompanying  drawings,  Figure  1 

thft  inn  0,10  for,n  of  «l»I»ratus  embodying 
I  aJd  fonn>VO,nUnl’ rt,1<1  Fj«* 2  n  «lij:htly-moili- 

1°  tumidby  sSieme;.f,^WlUP‘W^  lo  b° 
;!'-e  Pkonegrani-lilank,  tho  surface  of 
3  is  l,a*les_ired  to  render  smooth  nnd  even, 
tends  lro,.1"!g  wl,ccl  or  cylinder,  which  ex- 
15  blank  Lid  »  leagth  of  the  phonogram- 
P'voted  at  5  1IC  '  suPP°r*cd  by  the  arms  4, 

6  >s  a  hnudle,  nnd  7  is  a  screw  for  moving 


•  £ ' speed-reducing  gearing,  for  mo' 

-  tho  koifo  slowly  toward  the  cylinder. 

I  j  e^laimls— hUS  Jescribc<1  iurentlon,  v 

•  5.  The  combination,  with  a  pbono-r 
!  having  a  phonogram-blank,  of  a  smootl 
;  or  evening  tool  extending  across  the  bk 

•  Whereby  the  surface  may  be  made  smootl 
|  one  operation,  substantially  as  described. 

-.  I  fie  combination,  with  a  phonogr 
having  a  phonogram-blank,  of  a  smooth 
or  evening  tool  extending  across  the  bla 
nnd  means  for  adjusting  tho  tool  toward 
surface  thereof,  whereby  tho  entire  surf 
may  bo  mnde smooth  by  ono  turn  of  the  bla 
substantially  ns  described. 

3.  Tho  combination,  with  a  phonogn 
having  u  phonogram-blank,  of  a  smoolhi 
tool  consisting  of  an  ironing-cylinder,  suo-  ; 
stantinlly  as  described. 

4.  Tho  combination,  with  a  phonograph 
having  a  phonogram-blank,  of  a  smootkii 
tool  extending  across  tho  blank  and  pivol 
adjacent  thereto,  and  means  for  turning  t 
tool  on  its  pivot  to  move  it  toward  the  blat 
substantially  as  described. 

5.  Tho  combination,  with  a  pbonogra 
having  a  phonogram-blank,  of  a  smoothii 
tool  cxtendingacross  the  blankandsupport 
adjacent  thereto,  and  a  speed-redneing  ge 
for  moving  the  tool  toward  the  blank,  si 
stantinlly  as  described. 

Tins  specification  signed  nnd  witness 
this  17tli  dnv  of  November,  1890. 

TItOS.  A.  EDISOX. 

IIariiv  F.  Miller, 

Thomas  Maguire. 


United  States  Patent  Office. 

THOMAS  A.  KUISOX,  OK  MEMO  I»vhk'  vnr 

El’ISON*  ELECTRIC  LIGHT  CO.MPAXV,  OF  W^ByT°T,It 

MANUFACTURE  OF  INCANDESCENT  ELECTRIC  LAMPS. 

SPECIFICATION  fanning  part  of  Letter.  Patent  Na  459,835.  dat«l  September  22,  ,891. 


To  all  whom  it  man  r> 
lie  il  known  that  I,  Thomas  A  Kdisov  of  j Iho",’." ,0t  11,0  amoved  from  the  globe 

state' ’.!f ‘mov"  I1:0  ,;:ur-v. of.  »»<i  <tLL  Wlw  It  S"cnfT tho  "■  55 

" 5  "f 1'  u.  c'h^fo  and^'r^,1  Lcar^?°^- 

";l Uof'wi.ioi.'t'lo-  folknvi,y ii!  a  speiVSinn'  nyro-'illai’o/^^"''0^  Wil1  “mbinc^iXtho 
In  -i.v  application  X»7  Wo  (£ri.d i!"*  ISS'lr'f::'"1 0r  other  ^stance  60 
.s,77|)  I  have  .set  forth  a  method  by  which  gradually  removwl  fmm* t?*^?  beH?L8  thns 

'aSSKtSSSS  ^SpaS 
.  .aaAsa’ftRSH  SSSSHS&T 

SS=fSr5S?‘5  psrSESSS,. 

••SsssiPP  pxssss 

gt.l.a,eof  potassium,  eup'roiis'ehlorido,  pi'os-  cl^Sl'caP“  iVerth^it^^  7S 

_  ™,,,b!^"Z:SygeMheS!X[^  tntb"  ^  ^  S,'"°  ,b,!  S‘°be  iS  Scalcd 

25  mix*  within  the  xlolio  being  first  reduced  to  What  I  claim  is— 

sueh  a  point  that  the  removal  of  the  oxygen  1.  The  method  of  obtaining  a  dry  nitrogen 
.  Ne  1  ««r»W*n  at  the  proper  press-  atmosphere  at  a  definite  pressure  in  the  in-  80 

Vi."  *!ri*y,M11l  J,lw  electrical  carrying.  closing  globe  of  an  incandescing  electric  lamp, 

.  .  1  .  ,,es**;c«I  degree  of  pressure  is  sbt  forth  consisting  iu  producing  an  air-pressure  in 

3  I  aI_,P,»calioii  No. ’»1  Seri ul  Xo.  77, .WO.  the  globe  slightly  above  tho  pressure  of  nitro* 
t  employ,  also,  a  suitable  drying  agent— such  gen  desired,  decomposing  the  air  left  in  the 
a>  piiospiiorieaiihyd  ride— to  f roe  the  nitrogen  globe,  retaining  the  nitrogen  iu  the  globe,  85 

rom  moiM  nrc.  removing  the  oxygen  bv putting  a  receptacle 

. .  1,1  carrying  out  my  invention  I  may  make  containing  a  substance  having  aflinity  for 

‘>>001  an  apparatus  such  as  is  illustrated  in  oxygen  into  communication  with  the  globe, 

He  accompanying  drawing.  and  removing  the  moisture  from  the  nitrogen, 

n  *\|rJ'l,r,,st,,lts  inclosing  globe,  amlit  the  substantially  ns  described.  90 

lox  1  blc  carbon  filament,  of  an  incandescing  2.  The  method  of  ob’aintng a  dry  nitrogen 
,  J,c  Ian,P-  -*«  exhaust -tube  h  is  pro-  atmosphere  at  a  definite  pressure  in  the  iu- 

4  ’  j  '♦L‘0|,,,ceted  by  an  air-tight  joint  with  a  closing  globe  of  an  incandescing  electric  lamp, 
tune  |»,  the  lower  portion  !>'  of  which  eon-  consisting  in  producing  an  air-pressure  in 


Kdisov  of  Kin?  ,ot  1,10  a!r  Is  romove'1  from  tho  globe 

r-4  53 

U  .  H  >  »IU  e  t  to  ,  ret  0,  t  electrical  cnrnW 


‘presents  Hie  inclosing  globe,  ami  u 
e  enrbon  filament,  of  nil  inenndesci 
e  lamp.  An  exhaust  -  tube  b  is  p 

. . .  by  mi  air-tight  joint  wit 

I,  tlie  lower  portion  I!'  of  which  ci 


■gallate  of  potassium,  cuprous  elilo-  the  globe  slightly  above  tho  pressureof  nitro-  95 
spliorus,  or  equivalent  substance  gen  desired,  decomposing  the  air  left  in  the 
>f  eliemienlly  eombining  with  oxy-  globe,  retaining  the  nitrogen  iu  theglobe,  rc- 
■  tutie  I!  is  provided  with  a  stop-  moving  tho  oxygen,  but  not  the  nitrogen,  and 
i  tube  C,  provided  with  a  stop-coek  removing  tliemoistarefrom  thenitrogen.sub- 


1°  Jiir-pump,  ami  tlie 
bulb  E,  containing  1 
11  similar  drying  ngci 
e  wing  closed  anil  I 


ring  a  stop-cock  e,  ex-  stnntially  ms  described.  10 

>.  The  tube  C  is  pro-  Tliisspceificationsigncdandwitnessedtliis 
eon neet i lie  it  with  ail  13th  dnv  of  January,  1 SS3. 
be  D  terminates  in  a  TilOS.  A.  EDISOX.  - 

osplmric  anhydride  or  Witnesses: 

.  The  stop-cocks  <■  and  II.  AV.  Seely, 

e  eoek  d  open,  such  a  Edward  H.  Pvatt. 


United'  States  Patent  Offjce. 

TIIOMAS  A.  EDISON,  OP  MENLO  PARE,  NEW  . 

5ESS  OF  AND  APPARA™s  generating  ELECTR,C,TV 


United  States  Patent  Office. 

T,,0MAS  ALTA  °F  W  JERSEY" 

INCANDESCENT  ELECTR, CLAMP. 

SPECIFICATION  forming  part  of  LottorT" 

'  mhoni  il  may  concern:  IT”  , 

Id  atha0tCtho>mh‘SuCat  oleo'rio  lamps  it  inwlhoSVMuoT°CT0b  ra?ttere  “re 

of  *  -p 

bjoct  of  my  invention  is  to  lessen  the  kno£  ™ihr  e®^  above  described  I  do  nt 
the ?S?t  0fr""S  diminut>on,  which  that  the  use  ho?'ever>!sas  I  have  state. 

mnki'ifjf  thoSimin  in  «*  P-  total' dlfl£^ itft IlSS  “ 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  IIFWPrr vv 

’  Ol  I-LtMELUX  PARK,  NEW  JERSEY. 

PROCESS  OF  EXTRACTING  COPPER  PYRITES. 


SPECIFICATION  forming  part  0f  Jitter*  Patent  No.  46$, 250,  dated  December  » 
Appl!c»tl»a  fld  r.teujl7, 1890.  8.SC  5.  340,788.  ’ 


lo  till  whom  it  may  concern: 

n°  it  known  Hint  I,  Thomas  A.  Edison-  nciti 
l^rk-i  >ulIJ«Muntvaft’  rcsidiD|nt  Llewellyn 


tn  oi  ino  United btntes, resitlingntLlowcllvn 
.  "I  ‘ho  c.°"  nt>;  of  Kwo*  and  Slate  of  New 

5  Jersey,  liavo  invcntodan  Improvemontin  I>- 
— rPyrif -  ' 


* ,,avo  in  von  led  an  Ii 

fr?m  ,tl10  worthless  gnnguo 
nitli  which  it  is  mixed,  and  more  especially 
from  pyrites  of  iron  1  y 


A  further  object  is  to  separate  copper  py. 
rites  and  iron  pyrites  from  tho  gold,  si  ve'r  or 
other  valuable  constituents  nr  Pi,.  ’ 


,iicr  valuable  constituents  of  mo  ore 
According  to  my  invention  I  first  crush  the 
ore,  then,  by  vanning,  jigging,  or  other  suit¬ 
able  operation,  I  conccntrato  tho  heavy  ny. 
rites  and  free  tliosamo  from  tho  quartz  mixwl 
*  therewith.  1  ho  residue  is  then  preferably 
dried,  and  if  tho  ore  contains  pyrrhotito  or 
magnetic  pyrites  it  is  run  through  a  magnetic 


bo  such  as  to  eliminate  a  portion,  but  not  all 
f l' °tUlP.hur  from  th»  copper  pyrites,  so  as 

I  eliininnf  11  ma°?e,tlC’  nnd  not  sum^“to  55 
!  ,™nBto  n“y  SUIphur  from  the  iron  pyrites  53 
™ry  er?a,ly  in  ‘luality,  it  h  IS 
ES  °  e  ,  a  <lesI?e  ot  temperature  ap- 
vbich  is  best  ® °'Ta?t  'emperaturo 


J.  1110  exact  lemperatnr© 
ment  on  each  ore.  GenmUj^OT^FahrSit  &° 


niU  be  nbout  the  hiSW^  whltoTow**' ‘ 
'  oWf°«hoboro00n,«^  ?-nd  'd~nderthowCe 
magnetic.  Iho  magnetic  pyrites 


:■  lu  renueruio  whole 

.;‘TU‘0  magnetic.  1  ho  magnetic  pyrites 
tnmrn6  86pai*l(*]  magnetically  in  any  well-  65 
amnrn"  ^SU.tab.!!  oepafator— such,  for  ex--  3 

kS  “nd  DLlttNo!  33t52n3PPli“'t,°II'0f  ' 
uPDTOowo'havnnno^iundred  -"C-°SS’ 


nrv^T  uPerai‘°n  Ot  this  process. 


483,350 


sSESSSi 

^saKisKraisas 

iPIFiSwS 

otai.3W.7Sd  imnSCPar?,,inS  I 

the  cL!^S°m^!tsi"fl;;ci''>>b-to  render 

swasESsSSl 


xrc,SiBf!fS?n3a''- 

pyrites  magnetic  scnaniffni»n*i?OP^0,Pon 

ssadaSa^ase* 

pold.srivcJ*l“d™!t ?2?jSr-  leaving  life 
^|'c>  *J*hstontinlly  ns  dc9erito"'“SSnCt'C  <° 

Witnesses:  T,,OMAS  A-  EMSO.V. 
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method  of  br.ck.ng  fine  ores. 

SPECIFICATION  forming  part  f 

iTr  „P  __ , 


concentrated  by  suitable  means  in^  ,b“n  Wilat  I  claim  is- 

3 °^?§~ 
io  -  jS#1 

ISHIt  !nv^' 

"lilSlllklpsss 

^  ga?  5S3fS^M  ^^.ESSC3Ib 

MSI* 

saa^ssatta  »•„_  ™**°*°*- 

to  cent  .0  melt  the e"„y n?a"™?  ml''  i0H*  R  Adolph, 

)  me  amount  nr  re..-.  Frederick  Orr. 


(Ho  Model.) 


:::::: ooNNEcT,oNroR 


raffe1*;  .sarlj  - *  - 
•iss  teastesf  <—■% « 

5F3«sb3S££  ^SKSiuH^ss 

"K  IS  a  specification.  1011  ti,e  fo1-  into  oimiit  in  ®raI  sect!°“s are 

Ills  mvontinn  relates  to  dlffemr ,  'luctors  and  is  otberwiw  mi  rf‘ 1 stance-con- 

fflfisSSS  sr£5“”K^ass; 

orTt'lie  sect  ions  aro^lirow*  r-es!sta.,,ees  be-  il.e^mS-Ki^otlleu0"3  “'?ndi“S  from 

■  ....tor  e  ?  segment  to  another.  The  piSsT  hook*  orotfe  ‘°  erS° ot  whlch  a"> 

SSgSESaSSg 

Ut^f/I^re00  fn  iT/aTm 

asii  eonneels t  Ioswondand°thirdRM'Cr  th°  L  Tho  “"■binaUon  of  ao  armaturesioiL a 

ss^s^si 

«^wTSa«!B!^ 

.ao  ~i.,.imTO  hetireen  tliesec-; 
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MEANS  FORTRAN^'tt^s1gnals  ELECTR1CALLy< 

SPECIFICATION  forming  part  of  Letters  Patent  Ho  465  971  _  „ 

ApplleiUeaShd  Xsj  23,1885.  Serial  Ho,  166,455.  ^ 


To  all  whom  it  may  concern-  , 

J*e  it  known  that  I  Tirmno  \ 

5 


fTh«  «hJ]  0  f0ilo"',n?  »  specification. 

Jftla&'ggrrg|t»» 
”  S3£f**~~  *****—£!£ 

sS£^ 

Svmni,C,in°"  SU-Cl;,  distnDt  points.  This 

» s,3«^xs«i;!r,lr..“.a’ 
“SsffSS^n-Sss 

riStSrSsHs 

70  iro„Tt  l0iI>'},l0tl0,1'nbs0rbinSc,r™t0f houses 

Sm' iuT1^  in, tbe  laaa  itself  ^ 

sen  irom  nn  elevation  of  ono  hundred  feet  I' 

nndsSln.!C“,?eI^5rica,lynffrentliis,nnc<!. 
hW,  eo,?l  !U?  elevation  or  one  suffieientlv 
35  si  ins  s  .nol,  ?y  Ut,lizinf?  th°  “asts  of 
t»lS.n«i.1^  1  1  bo,  sent  nnd  received  bo- 

nn1??1viS°i,'-lra,cl,'lcon3idcrnbloiIis,)lnecJ 

shin  eL°PCnt,n?  ,be  s,'SunIs  from  ship  to 
t'ZJ  ™i “'“n'cntion  can  bo  established  bo- 

also0  th^snf r  t f  s  o^o  of which^ 

■  taM  poles ^oCf°"reTSi",g  bCt,"'eCn  P?intson  1 

tivft  KbiTJ  01  s  e .  he  sllt  can  boused  or  cap-  i 
-  whetw.  ,S*  .i At  lllcso  elevated  points,  i 
•  orbn  l  'lP°n  l,1,°  ra.nsls  of  ship*.  UP°»  Poles  i 
50  other  ™  .’  c°,,densiiig-surfnccs  of  metal  or  I 
Each  cf.mlin  ,°r  °f  ?Icctricity  »ro  located.  , 
wrtl,  ,c“nd0DS  ng-surfaco  is  connected  with  i 
i  bi  »“  electrical  conducting-wire.  On  I 


i  SiSSSS^" 

•  si?, S“SS*sr  *• 
:  sESs?Slip3t 

;  {ySLKtt 

vnl?-!n°J  -n°r-m?  y  short-cireuiting  the  re¬ 
volving  circuit-breaker,  no  impulse?  are 
dueed  in  tho  induction-coil  until  the  key  is 
are  *5" “  n  !?r?6  “““her  of  impukes  75 

the  P^uc,wl  ,n  Pnraarv,  and  by  meins  of  . 
vnrlnttoSS*"?  “rrcsPondi"g  impulses  or 
-S  r  ."1  tpasiou  are  produced  at  theele- 
',a'cd ' ,  sdensing-surfnee,  producing  thereat 
electrostatic  impulses.  These  electrostatic  Sc 
impulse  are  transmitted  inductively  to  the 
elevated  conilensing-surfaco  at  the  distant 
point  and  are  made  audible  by  the  electro- 
inotogrnph  connected  in  tho  ground-circuit 
with  such  distant  condensing-surface.  The  s- 
iiitervouing  body  of  air  forms  the  dielectric  5 

of  the  condenser,  the  condensing-snrfacos  of 

which  are  connected  by  the  earth.  The  effect 
la  which  isinterposedneondensor 
formed  of  distantly-separated  and  elevated  00 
condensing-surfnees  with  the  intervening  air 
as  a  dielectric.  0 

In  tho  accompanying  drawings,  forming  a 
part  hereof,  Figure  1  is  a  new  showing  two 
vessels  placed  in  communication  by  my  dis-  05 
“very;  Fig.  2,  a  view  showingsignaling-sta- 
lions  on  opposite  banks  of  a  river;  Fig.  3,  a 
I  separate  view,  principally  in  diagram,  of  the 
apparatus;  Fig.  4,  a  diagram  of  a  portion  of 
I  the  earth’s  surface,  showing  communication  100 
I  by  captive  balloons;  Fig.  5,  a  view  of  a  sin-  -  -  -' 
glo  captivo  balloon  constructed  for  nso  in 
signaling. 

A  nnd  B  arc  two  vessels,  each  having  a  mo- 
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THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  JERSEY. 

COMMUTATOR-BRUSH  FOR  ELECTRIC  MOTORS  AND  DYNAMOS 

SPECIFICATION  forming  part  of  Letters  Patent  No.  468,050,  dated  February  10, 1802. 
AppUatisp  E,a  April  4,1891.  toisl  Fa  387,693.  (S»m»a.D 

To  all  whom  it  may  concern:  lector  is  a  spring  7,  each  spring  being  cor 

Be  it  known  that  I,  Thomas  A.  Edison,  a  nected  by  a  wire  8  to  a  resistance  0. 
citizen  of  tho  United  States,  residing  at  Blew-  10  is  a  wire  leading  1  t 
cllyn  Park,  in  the  county  of  Essex  and  State  wires  to  the  current  supply  when  the  ramm 
of  New  Jersey.  (Caso  No.  010,)  have  invented  tutor  is  used  on  a  motor,  > or  ^  tbo®ll*n‘tJ 
a  certain  new  and  useful  Improvement  in  Mo-  bo  supplied  w  ith  current  when  it  is  use 
tors  and  Dynamos,  of  which  the  following  is  on  a  dynamo.  Tliesecondbrashoftheeon 
.  snm-ifiention  mutator,  which  is  not  shown,  may  be  like  tl 

Inm  v  nitent.  No.  276,233,  dated  April  21,  brush  described.  The  several  sections  of  tl: 
1883,  arc  set  forth  tho  advantages  of  the  use  current-collcct'ng  device  or  brnshbcmgmd 
of  current-collectors  forming  bridges  of  high  pendently  S  contl; 


S? “  th0  SUrfaC°  S^totho  opposite  i 

im  W&u’t  a  mSedVXm^  in  ^Having  thus  described  the  invention, wh 
which  the  high-resistance  bridge iMminUie  1  f  ,”hfcorab!nation>  with  a  commutat, 
commutator-segments  is  formed  bj  resistance  j;  £  commntntor-brush  having  s< 

conductors  externnlto  the  brusli.  omi  current -collecting  devices,  each  ini 

Tho  present  improvement  relates  to  a  dif  emi  w  Uo  in  J  direction  toward  a 

ferent  arrangement  of  tho  resistances  ana  pe  t1J  mutator^.viinaer  and  a  resi 
current-coUectore  of  the  same  general  char-  to  each  Electing  device,  s, 

actor  as  that  last  mentioned. .  ?,„„tiallv  ns  described. 

i  Figure  1  of  tho  drawiugs  ilhistratin  t  ».  Th/  combination,  with  a  coinmnt  it 
improvement  shows  an  end  1  mwof  a  c0?""“  pri  j„aor  or  several  cnrrent-collcctingdevi 
tutor-cylinder  with  one  c“IT““‘''tort'bein"  isolated  from  each  other  and  indepcnclen 
resting  thereon,  the  second  brush-  not  bein  insnm  (  ^  bearing  on  tho  end  of  ei 

shown,  tho  holder  being  partmllj  'U  ^ect  .  ..  .  §  a  resistance  connected  to  ci 

1  Fig.  2  is  a  Plan  view  nnd  Siting  devices,  substantially  as 

^"'Is^commutator-cylbrder'having  around  scribed^  ^  commutal 

it  several  conducting-segments 2  and  lnsu  a  •  in  wuicli  the  insulatingand  condi 


ing-segments3,tlioconuiic  i  t,  atl“  ingscgmentsaroof  substnntiallycqualsizi 

>  segments  boing  of  about  tlio  same  several  current-collectors  about  half  as  tli 

Above  the  cylinder  is  a  b: rusl »*£*“  **  P™  tb0  commutotor-segments,  separated  fi 

erably  of  porcelain  and  held  adjacent  to  the  ther  and  a  resistance  connected  toe 

cylinder  in  any  suitable. havtog  collector,  substantially  as  described. 

supported  sovernl  current-collectois  o,  nn  =  Tho  combination,  with  a  commute 

5  a  thickness  of  about  equal  to  one-half  urn  *  £  a  brush-holder,  several  enrr 

width  of  a  segment.  Four  of  thesecollccto  1  °ue  devices  Qr  brasbC3  supported  th 
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To  all  whom  it  may  concern: 

Bo  it  known  that  1,  Tnoius  A.  EDISON,  of 
Menlo  Park,  in  the  county  of  Middlesex  and 
Slate  of  Now  Jersey,  have  invented  an  Itn- 
S  provemen  t  in  Speaking-Telegraphs,  (for  which 
I  have  obtained  foreign  patents  in  the  foliow- 
ingcoontries:  In  Great  Britain,  dated  July  30, 
1877,  No.  11,908;  in  Franco,  dated  December 
19,  1877,  No.  121,087;  in  Belgium,  dated  Jann- 
io  aryl],  1878, No. 43,981;  in  Italy,  dated  Janu¬ 
ary  19,  1878,  No.  9,791;  in  Spain,  dated  May 
0,  1878;  in  Austria-Hungary,  dated,  January 
IS,  1878;  in  Germany,  dated  January  23, 1878, 
No.  14,308;  in  Russia,  dated  February  15/27, 
t5  18S2,  No.  1,101,  and  in  Canada,  dated  October 
20, 1877,  No.  8,020,)  of  which  the  following  is 
n  specification. 

Telegraphs  have  been  made  to  oporate  by 
sound  and  the  movement  of  a  diaphragm  has 
jo  been  employed  to  open  and  close  an  electric 
circuit.  In  cases  where  reeds  or  bodies  fol¬ 
lowing  the  law  of  tbo  pendulum ‘have  been 
made  uso  of  tbo  same  respond  to  changes  of 
tone  and  prodneo  musical  sonnds.  In  tele- 
>5  graphs  that  are  intended  for  transmitting 
spoken  words  there  is  a  difficulty  arising  from 
those  words  generally  being  uttered. in  one 
key  or  tone,  or  nearly  so,  and  hence  they  are 
not  distinct  and  clear. 

30  This  present  invention  I  designate  as  a 
“telespccau”  or  “speaking -telegraph,”  be¬ 
cause  it  is  adapted  to  transmit  spoken  words 
regardless  of  tbo  musical  key. 

In  the  drawings,  Fignre  lisa  section  of  tbo 
35  transmitting-instrument;  nndFig.2  isasimi- 
lar  view  of  the  receiving-instrument,  tho  wire 
connections  between  the  two  serving  to  ilins- 
trnte  the  telegraph-lino  and  electric  circuits. 

The  resonators  or  sounding  tubes  or  boxes 
40  A  B  are  of  any  desired  size,  shape,  or  material. 
TI10  box  A  is  tbo  one  into  which  the  words 
are  uttered, and  the  box  Bor  resonator  is  the 
responding  part  to  which  the  attendant  lis- 


rany  be  of  the  proper  tension.  I  preft 
generally  uso  sheet  metal  for  these 
phragms,  which  may  be  of  a  suitable 
ness,  say  one-eighth  of  an  inch,  more  o 
according  to  the  size  of  the  instrumeu 
front  of  tho  diaphragm  c  of  the  transm 
make  use  of  nsecond  platoora  disk  n,  0 
abio  material,  having  a  conducting-su 
I  havefound  thatadisk  of  hard  rubberc 
with  plumbago  answers  well;  but  a  d 
somo  conducting  metal  or  substance  m 
employed, or  apliito  of  metal  coated  with 
semi-coudncting  substance  may  bo  used, 
circuit-wires  3  and  4  from  the  lino  and 
tery  orothersourceof  electricity  are  coi 
ed  to  this  apparatus  either  at  opposite 
of  the  disk  n,  or_one_wirejnay  bejcpnt 
tosajd  diskn  and  the  other  to  thediaphri 
At  the  receiving-instrument  there 
electro-magneto,  with  its  poles  facing  til 
phragra  cl,  and  tho  armature  r  is  fastoi 
said  diaphragm,  or  the  diaphragm  itsel 
form  the  armatnre  if  made  of  soft  iron, 
disk  or  plate  is  accurately  adjusted  1 
proper  proximity  to  the  surface  of  th 
phragra,  so  that  in  a  state  of  rest  there  v 
little  or  no  current  passing  from  the  b; 
upon  the  line;  but  the  vibrations  that ! 
ceived  by  the  dinphragm  efrom  the  voice 
the  electric  energy  on  the  line  toincreas 
decrease,  according  to  the  intimacy  of  c< 
between  the  vibratingdinphragm  and  tl 
face  of  tho  adjacent  disk,  for  if  the  el 
conductors  are  connected  to  the  diapl 
and  disk,  respectively,  thocurrentthatj 
will  be  pulsated  and  raised  or  lowered  1 
intimacy  of  contact  of  tho  surfaces  or  1 
variable  resistance  where  the  conductc 
in  contact  withnsnrfaco  of  plumbago  or 
poor  conductor  of  electricity,  the  cum 
ing  increased  by  the  diaphragm  affordii 

bration  of  the  diaphragm  brings  tho  so 
into  contact  to  a  greater  or  less  extent. 
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ng  part  of  Letters  Patent  No.  474,231,  di 


To  aU  tuhom  it  may  concern: 

Bo  it  known  Hint  I,  Thomas  A.  Edison,  of 
Menlo  Pnrk,  in  the  county  of  Middlesex  and 
State  of  New  Jersey,  have  invented  an  Im- 
5  provement  in  Spoaking-Telegraphsdfor  which 
I  have  obtained  foreign  patents  in  the  follow¬ 
ing  countries:  in  Great  Britain,'  dated  July  30, 
1877,  No.  2,009;  in  France,  dated  December 
19,  1877,  No.  121,087;  in  Belgium,  dated  Janu- 
io  aryll,  1878,  No.  43,981;  in  Italy, dated  Janu¬ 
ary  19, 1878,  No.  9,791 ;  in  Spain,  dated  May  0, 
1878;  in  Austria-Hnngary,  dated  January  IS, 
1878;  in  Germany,  dated  January  23,  1878, 
No.  14.30S;  ia  Russia,  dated  February  15/27, 
IS  1882,  No.  1,101,  and  in  Canada,  dated  October 
20, 1877,  No.  8,020,)  of  which  the  following  is 
a  specification. 

Tho  object  of  this  invention  is  to  transmit 
tho  linuinn  voicb  over  telegraphic  wires  for 
jo  conversational  purposes. 

The  invention  consists  in  the  use,  in  tho  cir¬ 
cuit  of  a  speaking-telegraph  transmitter,  of 
one  or  more  contact-points  formed  - : 


Figu  rblshows  tho  transmitterand  receive 
A  is  tho  resonant  chamber,  over  the  end  c 
which  the  diaphragm  is  stretched,  either  sir 
jo  of  which  may  bo  made  heavier  in  tho  cent! 
by  a  small  weight  if  great  amplitude  is  n 

quired  of  tho  diaphrr —  ’■ - *- 

contact-springs,  havin 
pressed  plumbago,  n 
[5  gum-rubbe-  '  - 


_ xed,  preferably,  with 

_ _ ,  _ut  any  substance  not  liable  to 

apid  decomposition  may  be  used.  These 
joints  faco  each  other  on  the  opposite  side  of 
the  diaphragm  and  make  contact  with  platina 
disks  socurod  to  tho  diaphragm.  The  spring 
p  b  passes  through  a  hole  or  small  slot  in  the 
side  of  the  transmitter.  2  and  3  are  tho  main 
batteries.  The  battery  2  has  zinc  to  tho  line 
or  point  c  and  tho  battery  3  has  copper  to 
the  line  or  spring  b.  When  tho  springs  c 
(5  and  b  are  adjusted  so  as  to  make  contact  with 
tho  diaphragm  equally,  no  current  passes  to 
the  line;  but  when  the  diaphragm  is  vibrated 
its  movement  to  one  side— say  e— causes  a 


greater  pressure  upon  the  plumbago  on  that 
spring  nnd  a  lessening  of  the  pressureon  tho 
pluinbagoonb.  Hence  the  balance  of  thebat- 
teries2nnd  3willbedestroycd.  2bcinggivcn 
tho  advantage  will  send  a  negative  current 
to  line.  Upon  tho  return  of  the  diaphragm 
thebattery-currents  will  again  neutralize  each 
other.  Tho  vibration  of  tho  diaphragm  to 
the  other  side  causes  tho  pressure  to  be  re¬ 
versed  and  the  battery  3  will  send  a  positive 
current  to  the  line.  /Vs  plumbago  decreases 
and  increasesits  resistance  enormously  under 
slight  changes  of  pressure,  it  follows  that  tho 
strength  of  tho  electric  waves  will  be  in  pro¬ 
portion  ns  tbe  speaker’s  voico  is  strong  — 

In  Fig.  2isshownthecontact-spring,which 
I  prefer  to  use  instead  of  c  and  o,  which  are 
used  merely  to  assist  in  explaining  the  opera¬ 
tions  moro  clearly.  5  is  a  U-shaped  spring 
secured  to  the  screw  8,  which  is  adjusted 
back  and  forward  by  the  thumb-nut  9.  7  is 
the  pillar  holding  such  screws,  r  is  a  piece 
of  soft  rubber  or  equivalent  substance  placed 
between  the  prongs  of  tho  spring  5.  8  is  a 
wire  or  band,  which  serves  to  bind  the  proogs 
tightly  against  the  rubber  r,  so  as  to  prevent 
the  prongs  acting  ns  a  tuning-fork  and  trans¬ 
mitting  harmonic  vibrations  not  desirable. 
10  is  tho  plumbago  contact:point.  The  ob¬ 
ject  of  tho  U-spring  and  rubber  is  to  present 
a  semi-rigid  point  for  contact, so  as  to  prevent 
a  rebound  and  allow  of  a  slight  yield  when 
tho  plumbago  is  pressed  by  the  diaphragm. 
D  is  the  receiver,  which  consists  of  a  resonant 
chamber  of  any  suitable  character,  either  a 
tube,  as  in  Fig.  3,  or  as  a  box,  a3  at  D,  Fig.  1. 
/  is  a  rigid  arm  secured  to  the  box  and  is 
provided  upon  its  extreme  end  with  an  ad¬ 
justing-screw  It.  Near  the  end  of  tho  arm  is 
secured  a  spring  g,  whose  end  rests  upon  tho 
chemically-prepared  paper  upon  the  drum  e. 
Tho  under  sido  resting  upon  the  paper  is 
platinized.  The  screw  h  serves  to  increase 
and  decreaso  the  pressure  of  tboplatina  spring 
upon  the  paper.  When  the  paper  is  moved 
slowly  by  rotating  the  drum  e,  the  waves  of 
electricity  coming  over  the  line  pass  throe 
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To  all  whom  it  may  concern: 

Bo  it  known  that  I,  Thomas  A.  Edison,  of 
Llewellyn  Park,  in  the  county  of  Sussex  and 
State  of  New  Jersey,  have  invented  an  Im¬ 
provement  in  Speaking-Telegraphs,  (for  which 
I  hnvo  obtained  foreign  patents  in  tho  follow¬ 
ing  conntries:  in  " — *  T-'- 


. . . . it  Britain,'  dated  July 

30, 1877,  No.  2,903;  in  France,  dated  Decem¬ 
ber  19,  1877,  No.  121,087;  in  Belgium,  dated 
o  January  11,  1878,  No.  43,984;  in  Italy,  dated 
January  19, 1878,  No.  9,791;  in  Spain,  dated 
Slay  0, 1878;  in  Austria-Hungary,  dated  Jan¬ 
uary  15,  1878;  in  Germany,  dated  January 
23,  1878,  No.  14,308;  In  Russia,  dated  Febru- 
15  ary  15  27,  1882,  No.  1,151,  and  in  Canada, 
dated  October  20, 1877,  No.  8,026,)  of  which 
tho  following  is  a  specification. 

The  object  of  this  invention  is  to  transmit 
tho  human  voice  over  'telegraphic  wires  for 
ao  conversational  purposes. 

This  application  is  a  division  of  my  appli¬ 
cation  filed  July  20, 1877,  SerialNo.  141,  and 
said  division  is  made  for  tho  purpose  of  sepa¬ 
rating  from  the  said  original  application  the 
25  feature  of  invention  hereinafter  claimed. 

This  division  of  my  said  application  relates 
to  the  combination,  with  a  diaphragm  against 
•which  the  air-waves  act,  of  a  spring  forming 
orcarryingoneeloctrodeandconstnntly  press- 
30  ingugainstthe  other  electrode  to  maintain  the 
required  pressure  and  to  yield  to  the  move¬ 
ments  of  tho  diaphragm. . 

Tho  apparatus  shown  in  the  drawings  and 
hereinafter  described  not  only  embodies  tho 

33  claimed'herein,'  but  which  originally  formed 
subjects  of  claims  in  my  said  original  appli¬ 
cation.  The  particular  form  of  rccoivershown 

40  tion  herein  claimed. 

Figure  1  shows  the  transmitterand  receiver. 
A  is  the  resonant  chamber,  over  the  end  of 
which  tho  diaphragm  is  stretched,  either  side 
of  which  maybe  madehenvierin  thecenterby 
45  n  small  weight  if  great  amplitude  is  required 
of  the  diaphragm,  be  are  the  two  contact- 
springs,  having  points  made  of  compressed 
plumbago,  mixed,  preferably,  with  gum-rub¬ 


ber,  but  any  substance  not  liable  to  rap _ 

composition  may  be  nsed.  These  points  face 
each  other  on  the  opposite  side  of  the  dia¬ 
phragm  and  make  contact  with  platina  disks 
secured  to  thediaphragm.  Thespringbpasses 
through  a  hole  or  small  slot  in  tho  side  of  tho 
transmitter,  2  and  3  are  the  main  batteries. 
The  battery  2  has  zinc  to  tho  lino  or  point  c  and 
the  battery  3  has  copper  to  tho  line  or  spring 
b:  When  the  springs  c  and  b  are  adjosted 
so  as  to  make  contact  with  the  diaphragm 
equally, nocurrent  passes  to  theline;butwhen 
the  diaphragm  is  vibrated  its  movement  to  I 
one  side— say. c— causesagreat pressure  upoi 
the  plumbago  on  that  spring  and  a  lessening 
of  the  pressure  on  tbo  plu  mbago  on  6.  Hence 
tho  balance  of  the  batteries  2  and  3  will  bo 
destroyed.  2  being  given  the  advantage  will 


. of  the  diaphragm  to  theothersidecauses 

the  pressure  to  be  reversed  and  the  battery  3 
will  send  a  positive  current  to  tho  linr  ■ 

plumbago  decreases  and  increases  its  _ _ 

anco  enormously  under  slight  changes  of 

electric  waves  will  bo  in  proportion  ns 
speaker’s  voice  is  strong  or  weak. 

In  Fig.  2  is  shown  the  contact-spring,  wh 

I  prefer  to  use  instead  of  c  and  0,  which _ 

nsed  merely  to  assist  in  explainingthe opera¬ 
tions  inoro  clearly.  5  is  a  U-shaped  spring 
secured  to  the  screw  8,  which  isadjnsted  back 
and  forward  by  the  thumb-nut  9  "  *-  " 

pillar  holding  such  screws,  t  is  . 
soft  rubber  or  equivalent  substance  placed 
between  the  prongs  of  the  spring  5. '  6  is  a 
wire  or  band,  which  serves  to  bind  the  pi 
tightly  against  the  rubbor  r,  so  as  to  pre 

tho  prongs  acting  as  a  tuning-fork  and  t _ 

mitting  harmonic  vibrations  not  desirable. 
10  istheplumbagocontact-poiut.  Theobjectl 
of  the  U-spring  and  rubber  is  to  present  a 
semi-rigid  point  for  contact,  so  as.  to  prevent 
■  a  rebound  and  allow  of  a  slight  yield  when 
the  plumbago  is  pressed  by  the  diaphragm.! 
D  is  the  receiver,  which  consists  of  a  resonant! 
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